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Announcing unique achievement the field quality control and 


statistical THE NEW INSTRON DYNAMIC DIGITAL SYSTEM 


INSTRON’S new dynamic digital syster: brings formation ready-to-use form, also provides for totalizing. 


dramatic savings time and work the field materials 
testing. For the first time, tests can conducted and re- 
corded high speed without the need for time-consuming 


chart evaluation. 

This new system selects values de- 
sired characteristics from 
elongation curve the material being 
tested, stores the information mag- 
netic-core memory units and, 
completion the test, prints them 
out special high-speed serial-entry 
printer. Total time required for 
complete test and printing results 
less than seconds. 

The digital system can programmed 
convert extension, energy, load 
stress, modulus, yield point, hysteresis 
and other parameters directly into 
numerical values, any units desired. 
The fast, efficient printer delivers in- 


The system shown here combines the new digital printout 
system with an optional strip-chart recorder. Thus, it’s 
two machines in one — offering printed figures for sta- 
tistical analysis plus the actual corresponding curve for 
detailed visual study of materials characteristics. 


Digital INSTRON equipment, field tested for over two 
years, more than doubles testing output. The time-saving 
features this system allow larger samplings for more mean- 


ingful Errors reading charts 
and writing down data are eliminated. 
All the operator does place the 
sample the jaws and push button. 
The system does the rest. 
Think about it. Here are new pos- 
sibilities volume testing, quality 
control and statistical analysis. Here 
new system bridge the gap be- 
tween manual tabulation data and 
high-cost computer operations. Here 
out more...do more accurately 

invite you send for full infor- 
Just write: 
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2506 WASHINGTON STREET, CANTON, MASS. 


Visit Booths 16, and ASTM Apparatus Exhibit 


FOR FURTHER INFORMATION CIRCLE 613 READER SERVICE CARD 


+ 
oll 


ASTM BULLETIN 


May 1960 Number 246 


Telephone: LOcust 3-5315 Cable Address: Testing, Philadelphia 


Reg. Put. Off. 
TECHNICAL PAPERS 


Rheological Testing Elastomers Low Temperatures. Part II.— 
Editor Boor, Hanok, Conant, and Scoville, Jr. The extent which 
Mowbray certain superposition principles are applicable analysis different types 

Assistant Editor deformation elastomeric material examined 
Frank Speight Technique for Gripping High-Strength Fabrics During Physical Tests— 
Features Editor Plitt, and Dunlap. The authors describe method for laminating high- 
George Wilson that tensile and burst strengths may more easily de- 
Improved Method for the Determination the Normal Consistency 
Albert Batik Gypsum Plasters—R. Kuntze. Modification ASTM Test Method 
employing conical instead cylindrical plunger proposed for deter- 
mining the normal consistency gypsum plasters. 
OFFICERS Vicat-Type Penetration Tester for Evaluating Hardness and Elastic Re- 
covery Polymeric Gardiner, Jordan, and Adams. 
The authors have devised Vicat-type for evaluating hardness 
President and elastic recovery polymeric materials encountered commercial 
LaQue applications. 
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tions for ASTM Test Method D-746 that will speed and reduce 
Term ending 1962 scatter from brittleness mperature tests... 
Cornthwaite Improved Microhardness Tester for High- Temperature Use—J. 
Kent Westbrook. motor drive raising the specimen against deadweight loaded 
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Kaiser Steel Fabricating Divi- 
plate welds the bow section steel barge. 
Light and easily carried, requiring outside 
power supply, the Model uses iridium 192. 
and panoramic exposures not 
with standard equipment. 


Remote control Iriditron units 


Especially designed for remote handling iridium 
192 
Excellent for panoramic and internal exposure 


Permits exposure iridium sources remote con- 
trol far ft. away. 


Skid mounted portable, this Budd 
Iriditron unit provides all the versatility 
the traditional unshielded source for 

weld radiography, panoramic ex- 
posure multiple specimens, circumferential and 
longitudinal welds boilers and pressure vessels. 
The unit can hold extremely strong 


much curies iridium 192, approximately 
equivalent 260 X-Ray machine. This adds 
significant reductions exposure times. 


And you get complete service from 
radioactive source supply and encapsulation, source 
replacement and disposal, training for your person- 
nel (at charge) and aid setting complete 
radioactive facilities. 


Write call Budd Instruments Division for our 
Gamma Radiography Bulletin for consulta- 
tion your requirements. 


THE BUDD COMPANY P.O. Box 245 Phoenixville, Pa. 


Consult your phone book for sales offices in: Atlanta, Ga., Oak Park, Dallas, Tex., 
Los Angeles, Calif., San Francisco, Calif. 


Canada 


Tatnall Measuring and Nuclear Systems, Ltd., Hollinger Rd., Toronto 16, Ont. 


Visit Booths ASTM Apparatus Exhibit 
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carriage 


The advanced Mechanical Systems Group Dyna- 
pak Division has pioneered the development dynamic 
loading and shock test equipment and mechanical simulators. 
Key element many these devices the HYGE (Hi-G) 
pneumatically energized actuator. This power source can 
produce maximum thrusts 50,000 Ibs. 500,000 Ibs., 
depending upon the model number the machine selected, 


loading 


TEST EQUIPMENT 


This Imoarts a predetn wroired fercetime 
@ fest article with externs! | ‘try | Of force level, 
and applceti¢ns: to simulate 
Hifects of 4 upon building foundal,ons: 
to simulate streases If rooket engine test ciand Deweit 


Siston 
pressure 
Ging) valve 


orifice piate 


MODEL/347 * SHOCK-TEST FACILITY 

This machine provides great versatility and control of 

g level, duration, wave form, and specimen mass. It can 
produce, for example, a 3000 g short time peak, followed 
by a 4 cosine impulse. Typica! application, simulation of 
2-phase water re-entry shock. Rated maximum thrust, 
450,000 Ibs. External! deceleration by a 60 ft. rail system. 
Specimen mounted on carriage with friction brakes. 


reaction block 


pins 


orifice plate valve 


orifice 


and upon the diameter the actuator. HYGE test equip- 
ments are characterized exact repeatability, great versa- 
tility, ease and precision control, and rapid operation that 
will permit “on-line” test production items. HYGE equip- 
ment may adapted your needs modification stand- 
ard models, may completely custom designed your 
requirements. Write, wire, phone: 


ADVANCED MECHANICAL SYSTEMS GROUP 
DYNAPAK CONVAIR, DIVISION GENERAL CORPORATION 


1243 Transit Avenue, Pomona, California « Phone: NAtional 3-1561 


Engineers: Make your career this dynamic and growing organization. Send your resume William Stewart. 
FOR FURTHER INFORMATION CIRCLE 615 READER SERVICE CARD 
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talking here analytical chemists, crystallographers and metal- 
lurgists who know their way around x-ray diffraction and 
x-ray fluorescence analysis equipment. people like you 
the importance the advances cited below abun- 
dantly clear. others lesser technical background, any 
local Picker representative will glad explain their 
significance terms greater analytic versatility, easier 
operation, more accurate results. 


The big central access port in the diffractom- 
eter permits quick set-up of vacuum or 
helium path attachments with neat disposi- 
tion of wires, vacuum and gas lines, etc. 


unique| Biplane just one 


many reasons why new Picker equipment 
for X-ray Diffraction and Fluorescence 


because it’s the only one that lets you 


handle any kind specimen—solid liquid—with equal ease 
because you can operate horizontally (as shown above) vertically (as 
tint panel) even run two diffractometers simultaneously 


rotate sample independently about diffractometer axis for special 
precision-procedures Makes for jiffy alignment 
specimen analyzer crystal, detection preferred orientation 


increase decrease the take-off angle (down zero, you like) 
without having realign the x-ray tube 


save hours fussing with x-ray tube alignment because the tube mounts directly the 
diffractometer: once aligned stays that way permanently. You can even interchange x-ray 
tubes without having realign 


vary scanning pattern and technic from remote control—choosing 
continuous scan step scan (with selectable increments) oscillation: manual motor-driven 


some other reasons include spanking-new completely integrated Radiation Analyzer— 
first electronic ensemble designed specifically for x-ray diffraction. 
Digital printout preset time preset count. and Monitor Control 
for high-precision reproducibility. New camera-type diffraction 
table with A.C.A. accepted dovetail tracks... 


dozens but, alas, have stop somewhere. Get the full story this 
remarkable new equipment from your local Picker representative (see book) 
write Picker X-Ray Corporation, South Broadway, White Plains, New York. 
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fundamentals materials will com- 
prise the first two symposia spon- 
sored the Materials Sciences Divi- 
sion, presented the opening 
day the 63rd Annual Meeting, Mon- 
day, June 26, 1960. Materials Sci- 
ences Luncheon will be held between 
the morning and afternoon sessions. 
The complete Materials Sciences pro- 
gram follows: 


Symposium Recent Progress 
Materials Sciences 


Recent advances solid-state 
theory and application and the rela- 
tion structure properties ma- 
terials will treated depth the 
four speakers this session. They 
will describe and interpret what now 
known why materials behave they 
do. The papers and authors: 


Accomplishments and Limitations 
Solid-State Theory- Harve y Brooks, 
Harvard Univ. 

The Influence Surfaces the 
University Michigan 
Mechanical Properties Semicon- 
Hobstetter, Uni- 
Pennsylvania 

Status Ductile Ceramic Researcli 
Parker, University Cali- 
fornia 


Materials Sciences Luncheon 


The speaker the luncheon will 
William Baker, vice-president, re- 
search, Bell Telephone Laboratories, 
Inc. Dr. Baker member the 
President’s Board Consultants 
Foreign Intelligence Activities, chair- 


May 1960 


May 1960 


63rd Annual Meeting 


Recent Progress Materials Sciences 
Nature and Origin Strength 


Two symposia sponsored the Materials Sciences 
Division will lead off the 63rd ASTM Annual Meeting, 
Atlantic City, J., June 26-July 1960. 


man the National Science Informa- 
tion Council, chairman advisory 
group the Department Defense, 
member the Committee In- 
dustrial Chemistry the National 
Research Council, and past-member 
the President’s Science Advisory 
Committee. expected that Dr. 
Baker’s talk will touch upon the es- 
tablishment interdisciplinary lab- 
oratories certain universities and 
research and education relating the 
materials 


Symposium Nature and 
Origin Strength Materials 


This session will focus the single 
property, and will con- 
ducted informal manner which 
hoped will elicit the maximum par- 
ticipation from the audience. The five 
speakers will approach the strength 
property from different viewpoints, 
collectively considering all major 
tors contributing the strength 
solid materials. The papers and au- 
thors: 


Dislocation Motions and the Yield 
Electric Co. 

Fatigue Strength Crystalline Sol- 
ids—G. Sinclair, University 

Resistance Creep Deformation and 
Fracture Metals and Alloys— 
Frank Garofalo, Steel Corp. 

Brittle Fracture and the Strength 
Wessel, Westinghouse 
Electric Corp. 

Size and Shape Effects Fracture 
Irwin, 
search Laboratories 


Mass Spectrometry Committee 
Schedules Week-Long Meeting 


Committee E-14 Mass Spectrom- 
etry, held the Hotel Dennis 
Atlantic City, conjunction with 
the Annual Meeting the Society, 
some papers are scheduled for pres- 
entation. Groups papers special 
interest will presented symposia 
photo-ionization, precise measure- 
ment uranium isotope abundance 
using solids analysis, and ion re- 
arrangement processes. Meetings will 
held throughout the week. All in- 
terested persons are invited. 


Provisional Program Changes 

The provisional program summary 
appears the following page. Full 
details were given the April issue 
the ASTM Since the ap- 
pearance the April issue, paper 
Zoldners, Department Mines 
and Technical Surveys Canada, 
“Effect High Temperatures Con- 
cretes Made with Different 
has been added the Session Cement 
and Plaster held Thursday, June 
30. 

The paper Worley, Univer- 
sity Illinois, In- 
terpretation Experimental has 
been withdrawn. The paper was sched- 
uled for presentation the General 
Testing Session morning, 
June 30. However, the paper will 
published the ASTM 

Several committee reports will pre- 
sented sessions different from those 
shown the April These 
shifts have been made the following 
program summary. 
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Summary Provisional Program 


The complete advance program and abstracts appeared the April issue 


the Bulletin. 


Chalfonte-Haddon Hall 
Atlantic City, 


MONDAY, 
June 27 


Opening Session—Sym- 
posium on Recent Prog- 
ress in Materials Sciences 


—12:00 noon— 


Materials Sciences 
Luncheon 


Symposium Nature 
and Origin Strength 
Materials 


3 Report Session 
(Reports 
C-20, D-3) 


Symposium Nuclear 
Methods for Measuring 
Soil Density and Moisture 


5 Session on Concrete 


Session High Tem- 
perature 


This program subject change. 


June 27—July 1960 


TUESDAY, 
June 28 


Symposium Acousti- 
cal Fatigue 


Symposium Shear 
and Torsion Testing 


9 Symposium on Present 
Methods Metallo- 
graphic Specimen Prep- 
aration 


—12:00 noon— 
Lunch- 


10 President's 
eon 


11 Session on High Tem- 
perature (Cont.) 
(Report Jt. Comm. Eff. 
Temp.) 


Symposium Shear 
Testing 
(Cont.) 


13 Symposium on Present 
Methods Metallo- 
graphic Specimen Prep- 
aration (Cont.) 


—4:30 

14 Report Session 
(Reports 
A-10, B-1, B-4, B-8, 
B-9, C-4, C-8, C-17, 
C-24, D-24) 


—5:00 p.m.— 
Gillett Lecture 
R. C. Dalzell 


Nuclear Fuel Ele- 
ment Develop- 
ment 


Session Soils for En- 
gineering Purposes 


Session Fatigue 


Entertainment Feature 


"Slides on Africa” 


WEDNESDAY, 
June 29 


MORNING 


Symposium Radia- 
tion Effects and Radia- 
tion Dosimetry 


Session Fatigue 
(Cont.) 


20 Session on Metals 


21 Report Session 
(Reports D-7, D-8, 


D-10, D-12, D-13, 
D-14, D-15, D-21, 
D-22, 
AFTERNOON 
—2:00 p.m.— 


Symposium Radia- 
tion Effects and Radia- 
tion Dosimetry (Cont.) 


23 Session on Metals 
(Cont.) 


—3:00 
Panel Discussion 
Low Cycle Fatigue 


—4:00 p.m.— 

Report Session 
(Reports A-1, B-2, B-5, 
B-6, E-3, E-13) 


25 Report Session 
(Reports C-7, C-9, 
21, D-1, D-9, 
D-18, E-5, F-1) 


—4:30 p.m.— 
26 Marburg Lecture 

Farrington Daniels 

Solar Energy 


Dinner Dance 


THURSDAY, 
June 30 


Symposium 
Temperature Properties 
High 
craft and Missile Mate- 
rials 


Session on General Test- 
ing 


Papers Effect 
Nuclear Bombardment 
of Rubber Materials 


Report Session 


(Reports C-3, C-13, 
C-14, C-16, C-22, E- 
1, E-6 E-14) 


Symposium on Low 
Temperature Properties 
High Strength Air- 
craft and Missile Mate- 
rials (Cont.) 


p.m.— 
Report Session 

(Reports A-3, A-5, 

D-5, D-6, D-23, D-25, 

D-26, E-10, E-12) 


Symposium 
Temperature Properties 
High Strength 
craft and Missile Mate- 
rials (Cont.) 


Session Road and 
Paving Materials 


Session Cement and 
Plaster 


FRIDAY, 
July 


Symposium Quality 
Observations 


—12:30 

Report Session 
(Reports D-2, D-4, 
11, D-16, D-20, 
Jt. Comm. 
Leather) 


—12:30 p.m.— 

37 Report Session 
(Reports B-7, C-1, 
E-15) 


ASTM BULLETIN 


Electron Diffraction Techniques 


program activities the field 
electron diffraction will organized 
Electron Microstructure Metals 
Committee E-4 Metallography 
held Sunday, June 26, 8:00 
p.m., Chalfonte-Haddon Hall. Con- 
siderable interest standardizing elec- 
niques has been expressed recent 
subcommittee meetings. 
nique closely associated with elec- 
tron microscopy, since most electron 
microscopes are easily adaptable for 
electron diffraction. 

Electron diffraction data have been 


ACR Notes 


presented many the annual 
symposia sponsored Subcommittee 
tions for routine electron diffractometry 
and structural analysis, from the 
1959 symposium, have been published 
STP 262 Electron Metallography. 
One more papers this field will 
included the Annual Meeting sym- 
posium held Tuesday, June 28. 

the activity resulting from the 
organizational meeting should result 
the development data useful 
the identification materials 
electron diffraction, the publication 
such data would discussed with the 
Joint Committee Chemical Analysis 
Powder Diffraction Methods. This 
committee has been publishing X-ray 


Annual Meeting 


diffraction data form for 
such purposes since 1939. 

Anyone having interest elec- 
tron diffraction invited attend the 
June organizational meeting and 
discuss this proposed new 
hoped that main result the 
meeting will define those areas 
the field electron diffraction 
which Subcommittee can make 
useful contribution. Inquiries for addi- 
tional information should addressed 
Nemours Co., Ine., Experimental 
Station, Wilmington, Del. 


Administrative 
Committee 
Research 


Improving Secondary Education Science 


THE EDUCATION our 
young people science has been sub- 
ject concern this column the past. 
the October, 1959, ASTM 
Mr. Walter Smith discussed promising 
trend student employment, and the 
April, 1959, issue Dr. Archibald Me- 
the 
same general area, should like report 
case history what might con- 
sidered unusual and profitable exam- 
ple company, community, and school 
cooperation the secondary level. 

This report should interest 
town circumstances where facilities 
the larger technical high schools are 
not available. St. Pa., scene 
the case point, town about 
8500 people. 

This development 


Pherson discussed science fairs. 


when the high school administration 
began look the curriculum the 
light the needs industry St. 
Marys. For those students 
ning college the science and 
mathematics programs well 
manual arts program were arranged 
give the most useful training. The 
general course became one which gave 
more training shop practice 
and shop mathematics. Four science 
courses were also made available. 

The next step involved strengthening 


Manager Research, Stackpole Carbon 
Co., St. Marys, Pa. 


the mathematics curriculum for those 
the college preparatory course, 
course college algebra was offered 
those who were planning 
science engineering. This 
was taken during the junior year 
high school the same time geom- 
etry. 

After the college algebra course had 
been offered for two years, group 
students came along who were interested 
carrying with the sixth year 
mathematics. sixth course con- 
sisted one semester analytic geom- 
etry and one introductory 
One group has been graduated and the 
second now completing this series 
courses addition the four science 
general science, biology, chem- 
istry, and 

The program has been supported 
local industry that the science and 
mathematics teachers have been taken 
into the laboratories during the summers 
and given technical work line with 
their interests. The chemistry teacher 
has carried out series special proj- 
ects the chemical laboratory our 
plant and the mathematics teacher has 
carried out special calculations for tech- 
nical publications from 
laboratories. 


course 


courses 


Last summer the school and the in- 
dustries town arranged two-week, 
half-day schedule classes for out- 
standing high school juniors and seniors 
which specialized subjects covering 
broad range science and mathematics 


were taught scientists and engineers 
from local industries. About ten stu- 
dents completed this course, which was 
led off distinguished professor from 
The Pennsylvania State University. 

Since this general program has been 
going for several years, possible 
students who have had the extra work 
mathematics and science have been 
making well above average records 
the colleges and universities where they 
are studying. They have gone directly 
into this work 
preparation and are able hold their 
own with the best. 

high school about 290 students 
four grades, took rare combina- 
tion foresight and concern the part 
the administration, the school board, 
and the faculty carry out this 
gram. addition this regular 
school activity, some the teachers 
involved have secured National Science 
Foundation scholarships improve 
their abilities these areas and fur- 
ther their own education. 

sure that some the criticisms 
our secondary educational system 
general which have been made men 
like Admiral Hyman Rickover are true. 
However, this program, which has been 
operating for several years, shows that 
circumstances can improved even 
community through the coopera- 
tion enlightened administration, 
eager faculty, far-sighted school 
board, and cooperating industries. 
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NEW ASTM 


PUBLICATIONS 


Atoms and Rockets Spur 
New Metal Uses 


UNQUESTIONABLY, there 
great deal effort now being ex- 
pended the newer metals. What 
has brought this Examination 
the subjects covered this Sym- 
Newer 
needs for 
properties superior those existing 
materials for new applications 
nuclear energy, and communica- 
tions. 


posium 


answer: 


These new applications did not come 
about result the new materials 
that were available. Rather, the ma- 
terials were developed response 
the 
ventional materials could serve 
cently the National Academy 
Research Council (see 
11). 

aircraft and missile applica- 


because con- 


tions are demanding more and more 
materials. The advent the turbojet 
engine was only 
frame materials for jet aircraft shifted 
from aluminum titanium 
when speeds approached 
Simultaneously with more 
quirements jet 
and rocket motors were overstepping 
the bounds conventional materials 
the quest for greater power went on, 
became evident that materials for 
rocket nozzles and control vanes was 
critical problem. 


engines, 


imminent development, manned 
space flight, has brought additional 
requirements for which the refractory 
metals are needed. man re- 
enter the atmosphere from space with- 
out burning up, some means con- 
trolling the vehicle airfoil 
ture needed. This embryonic wing 
would have leading edge that could 
heat aerodynamically temperatures 

Nuclear reactor development 
other major field which has spurred the 
here are for materials 
with variety properties, ranging 
from thermal neutron absorption 
for the structural parts the reactor 
high cross-sections for control pur- 


poses. 

Metallurgists, engineers, 
signers should find this 
valuable. Three distinct topics are 
covered: 
Metals; Nuclear and Light Metals; 
Processing Newer Metals. 


The contents are: 


Jaffee 

Universal High-Temperature Testing Ma- 
chine for Vacuum Controlled Atmos- 
phere—M. Manjoine, France, 
and Begley 

Mechanical Properties Molybdenum and 
Molybdenum-Base Alloy Sem- 
chyshen and Robert Barr 

High-Temperature Mechanical Properties 
Schwartzberg, and Jaffee 

Effect Oxygen and Nitrogen 
ability and Properties 
Columbium—R. T. Begley and L. L. 
France 

Tensile Properties the Platinum-Group 
and Jaffee 

Effect of Purity and Manufacturing Varia- 
bles Elevated-Temperature Properties 
O’ Rourke, and N. Hurd 

Stress-Rupture and Creep Properties of 
Beryllium Metal—J. Hurd, 

Methods Used for and 
Zirconium Alloy in the Naval Reactor 
Program—Harold L. Kall 

Effects Heat Treatments the Tensile 
a d Corrosion Properties of Zircaloy 2 
Shubert 

Survey of the Mechanical Properties of 
Yttrium and Yttrium Alloys—O. N. 
Schmidt 

Columbium and Tantalun Fabrication 

Deoxidation and Denitrification Studies of 
Chromium and the Effect Low-Tem- 
and Grant 

Review—The Fabrication of Tungsten 
Toensing 

Nitrogen and Oxygen 
Lithium and Methods of Lithium Puri- 

Hoffman 

Coulometric Determination of Tin with 
Electrolytically Generated Iodine: Ap- 


D. Gibson, and 


fication 


plication Analysis Zircaloy—Roy 
Caton, Jr., and Harry Freund 
STP 272, 266 pages, 


price announced. 


1959 Proceedings Now Available 


THe ASTM Proceedings, 
Vol. 59, 1959, now completed and 
has been mailed members who have 
already requested it. This 1424-page 
volume records the technical accom- 
plishments the including re- 
ports and papers, together with dis- 
cussions, offered the Society during 
the year and accepted for the Proceed- 
ings. The volume includes the Sum- 
mary Proceedings the ASTM 62nd 
Annual Meeting and the Summary 
Proceedings the Third Area 
National Meeting, listing title and 
author the programs for each session. 


There are reports technical com- 
mittees which, together with appen- 
dices, provide wealth useful in- 
formation, the technical papers 
and discussions wide variety 
pertaining research and 
standards for materials. For the benefit 
members, the Annual 
matters administrative, technical, and 
financial and includes 
meetings held Society Districts, 
information membership gains, pub- 
lications, honors and awards, and other 
matters interest. 

ports embodied Proceedings, 
there are listed all symposia and other 
sessions published 
Special Technical Publications and 
all papers published the ASTM 
BULLETIN. 

Although the Society’s publications 
program has expanded greatly 
cent years with ever-increasing 
number Special Technical Publica- 
tions, the Proceedings remains 
pository factual information and 
record the Society’s work. im- 
portant adjunct Subject and Author 
Index all papers published any 
form the Society 1959. 

ASTM members are entitled 
copy the Proceedings part their 
membership. The price for nonmem- 
bers $12. 


Volume Soils Issued 


including two symposia and two other 
groups papers dealing with various 
aspects testing now available. 
Included are: Symposium Time 
Rates Loading Soil ‘Testing; 
Papers Soils presented the ASTM 
Sixty-second Annual Meeting; and 
Papers Soils presented the ASTM 
Third Pacific Area National Meeting. 

The Symposium Time Rates 
Loading deals with consolidation 
clays and soils and evaluation strain- 
rate effects soils and contains 
extensive literature survey dynamic 
and static resistance cohesive soils 
for the period 1846 1958. 

Various aspects the well-known 
Atterberg Limits tests are treated 
that portion the book. The addi- 
tional papers cover such topics as 
soil-cement mixtures, soil stabilization, 
moisture-density tests, triaxial 
compression tests. all, the reader 
will find papers this extensive 
and comprehensive volume. The con- 
tents: 

Symposium Time Rates Loading 

Soil Testing 
Introduction—Donald Burmister 
and Static Resistance Cohesive 
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The Influence Rate Strain Effective 
Crawford 

Method for Adjusting Strain-Rates 
Obtain Pore Pressure Measurements 
Holtz 

Apparatus for Repeated-Load Tests 

Strain-Rate Behavior Clay and Organic 
Solids—D. Burmister 

Automation Consolidation 
Karol 

Time Effects the Consolidation Clays 

The Use Stress-Strain Laws 
Sot! Testing—R. Schiffman 


Testing 


Symposium Atterberg Limits 


Introduction— George Sowers 

History and Development the 
Limits Bauer 

Use One-Point Liquid Limit Pro- 
cedure d. Eden 

Ohio Adopts the One-Point Mechanical 
Method for Determining the Liquid Limit 
Soils—J. Joslin and Davis 

Correlation Limits with Ge- 
ology Deep Cores from Subsidence 
Areas Morris and 
Johnson 

Investigations the Liquid Limit Test 
Soils—R. Dawson 

Liquid Limit Results from Various Types 
Grooving Tools—J. Mitchell 

Recommendations for Changes in_ the 
Liquid Limit Tests—M. Morris, 

Plastic Cube and 
Standard Thread Test 
Abdun-Nur 

Penetration Tests for Liquid 
Sowers, Vesice, and Grandolfi 


Papers Soils (Sixty-second Annual 
Meeting 


Laboratory and Field Tests Granular 
Soil-Cement Mixtures for Base-Courses 
Abrams 

Powder versus Slurry Application of Lime 
for Soil Davidson, 
Noguera, and Sheeler 

Improved Determination Preconsolida- 
tion Pressure Sensitive Clay—J. 
Hamiltor and Crawford 


Papers Soils (Third Pacific Area 
National Meeting 


Converse 

Measurement of Excess Hydrostatic Pres- 
sures Weber, Jr. 

Moisture and Strength Variation 
Thick, Uniform Clay Layer—W. 
Weber, Jr., and Kleiman 

Extended Repetitive Plate Load Tests for the 
Evaluation and Design Concrete Pave- 
ments—B. B. Gordon 

Some Laboratory Studies the Moisture- 
Density Relations Soils—R. Daw- 
son 

The Effect Temperature Moisture 
Contents Determined Centrifuge 
and Tension Techniques—R. 
and Johnson 

The Effect Particle Shape and Texture 
the Strength Noncohesive Aggregates 
Morris 

Triaxial Compression Soils Using 
Variable Lateral Meese 
and Long 
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Soils Classification Triangle Based the 
Unified Soil Classification System 
Jack MeMinn 


STP 254, 425 pages, 
price announced. 


Spectroscopy 


THE various sec- 
tions the electromagnetic spectrum 
for analytical and research purposes 
has expanded recent years 
tremendous rate. This symposium 
concerned with “unsolved 
includes representative papers six 
reader will find advanced thinking 
emission, X-ray, flame photometry, 
absorption, 
onance, 
addition treatment many 
sophisticated approaches analytical 
problems, the book contains report 
Soviet progress the field mo- 
lecular spectroscopy. 

Several papers this very com- 
prehensive volume contain 
raphies which themselves 
considered valuable additions the 
literature, particularly the area 
flame photometry. 

The contents include: 

Marling 

MeNally, Jr. 

Spectroscopy Radioactive Materials 
Conway 

Communications Spectrochemical Analy- 
sis—D. Fry 

Application X-Ray Spectroscopy Un- 
solved 
Adler 

The Future X-Ray Fluorescence Instru- 
Kemp 

Spectroscopy the Region 200 
Kaye 

Flame Photometry: New De- 
velopments—P. Gilbert, Jr. 

Special Problems the Determination 
Tetraethyllead Gasoline Flame 
Photometry— B. Buell 

The Unpaired Electron via Electron Para- 
magnetic Resonance 
Sands 

Maser Applications and Traveling-Wave 
Techniques for Magnetic Resonance Spec- 
troscopy A. E. Siegman 

Band Nomenclature for the Ultraviolet 

Forbes and Shilton 

Some Comments Concerning Quantitative 
Infrared Spectroscopy—W. Steele and 
Wilson 

Technique for Preparing Solid Organic 
Samples for Infrared 
Strait and Hrenoff 

The Combination Methods the Analysis 
Complex Hydrocarbon Systems—N. 
Coggeshall and Hubis 

Rea 

Spectroscopy: 
Carbonaceous Materials: 


STP 269, 262 pages, 
price $7.00, members $5.60. 
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Effect Water-Reducing and 
Set-Retarding Admixtures 
Properties Concrete 


THE 
ducing admixtures and 
concrete has grown continuously 
since their introduction over years 
ago; estimated that they are now 
used the production million 
yards concrete annually 
the United States alone. Further in- 
dication current interest the fact 
that ASTM Committee C-9 Con- 
crete and Aggregates and 
certain agencies are evolving 
standard methods test 
fications govern the purchase and per- 
mixtures for concrete. 

The future better concrete lies 
creting materials and the best manner 
combining them produce the 
imum strength and durability. 

This consists ten papers 
and summary. Four the papers 
represent the joint contribution four 
principal producers admixtures. The 
remaining papers were 
representatives consumer interests, 
research organizations, and the cement 
industry. 

The papers are: 


Foster 

Actions Sulfate and 
Portland Cement—W. Hansen 

Structural and Lean Mass Concrete Af- 
fected Water-Reducing, Set-Retarding 
Agents—George Wallace and Elwood 
Ore 

Observations Testing and Use 
Reducing Tuthill, 
Robert Adams, and John Hemme, 
Jr. 

Effect Water-Reducing and 
Set-Retarding Admixtures Influenced 
Portland Cement Composition— Miles 
Polivka and Alexander Klein 

Field Experience Using Water-Reducers 
Ready-Mixed Howard, 

Detection Lignosulfonate Retarder 
Cement Suspensions and Pastes—E. 
Swenson and Thorvaldson 

Introductory Producers’ Paper Water- 
Reducing and 
and Adams 

Effect Water-Reducing and 
Set-Retarding the Proper- 
Vollick 

The Effect Water-Reducing 
Properties Hardened Concrete—D. 
MacPherson and Fisher 

Water-Reducing and Set-Re- 
tarding for Concrete: Uses, 
Specifications, 

tichard Mielenz 


STP 266, 256 pages, hard cover, 
price $7.50, members $6.00. 
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Durability Sandwich 
Construction 


and build- 
ing construction industries are making 
widespread use the structural sand- 
wich panel, made through 
simultaneous developments the struc- 
tural adhesive and the lightweight core 
material fields. Considerable savings 
weight, assembly time, and costs 
have been realized, with the added 
improved 


possible 


and smoothness. 

This Durability and 
Weathering Structural Sandwich 
Construction, while not complete 


appearance 


perience, adds the rather meager 
published information. hoped 
that this publication will answer some 
questions concerning service perform- 
ance this 
The contents: 


relatively 


Effect of Vormal Aging on Stre ngth of 
Glass-F ihe r Re inforee d Plastic Hone - 
comb Core: \. C. Marshall 

E ff ct of Natural Environment on Sandwich 
Structure with AMS 3? 22 Pape r Hone y- 
comb Core R. F. Zemer 

Effect 
hesive-Bonded Structures 


man 


ironmental Exposure on Ad- 


Tucker- 


Service Experience with Sandwich Construc- 

to Problems in 

Reese 

T¢ moperature Rise in Structures Due to 
Solar Heating—D. K. Rider 

E fhe ct of Climatic Variation on Polystyrene 
Foam Core Sandwich Panels 
and Walls—E. Edberg 

Exp riences with Structural Sandwich in 
Construction—R. Biggs 


STP 270, 100 hard 
price $3.00, members $2.40. 


tion—Some Appro whes 


Aircraft Application 


in’ Roofs 


pages, cover, 


Supplement 1958 Compilation 
ASTM Standards Building 
Codes 


1960 Supplement 
the 1958 Compilation “ASTM 
attention the revised standards and 
the new and revised tentatives the 
construction field that have been ac- 
cepted the ASTM since the appear- 
ance the 1958 edition. 

Among the topics covered are ad- 
mixtures; mineral 
bestos-cement products; bituminous 
roofing and waterproofing; brick; ce- 
structural clay tile; concrete; 
concrete pipe; conerete masonry units; 
copper pipe, tube, and sheets; gypsum; 
iron; lime; masonry mortar; building 
drain 
and wood and steel products. 
Fire tests, flash point tests, and general 
testing methods are included. 


ment; 


stone; 


tories; 


268 pages, heavy paper cover, price 


$3.25, members $2.60. 


Actions Standards 


THE ADMINISTRATIVE COMMITTEE STANDARDS em- 
powered pass proposed new and revisions existing 
and revisions standards offered between Annual 
Meetings the Society. the dates indicated the Standards Commit- 


tee took the following actions. 


Anyone interested securing copies 


the standards should write Headquarters regarding their availability. 


Shipping Containers 
(Accepted March 23, 1960). 


Standard Method Test for Shipping 
Containers Revolving Hexagonal 
Drum 

Revision and Reversion Tenta- 
have been made 
mechanics test and the interpre- 
tation and application test results. 


Petroleum Products 
(Accepted March 23, 1960). 


Emergency Method Test for Ultraviolet 

Absorptivity Waxes (ES 

New Method.— The Pure Food and 
Drug Administration now 
petroleum waxes meet certain cri- 
teria regarding oil content, color, con- 
gealing point, and ultraviolet absorp- 
tion the waxes are certified 
safe for food applications. ASTM 
standards have available for 
three the criteria, but none existed 
for ultraviolet absorption waxes. 
The method has been issued as an 
Standard view the 
urgent need for it, and Committee 
D-2 plans for publi- 
cation tentative soon possible. 


requires 


been 


Plastics 
(Accepted March 23, 1960). 


Tentative Specification for Polytetrafluoro- 

New Tentative. 
covers rod through 
nominal diameter made wholly from 
polytetrafluoroethylene resin. The in- 
commercial 
these rods led demand for specifi- 
cations covering them. 


This specification 


creasing 


Tentative Method Test for the Deter- 
mination Gas Evolved from Chemical 

New method de- 
scribes procedure for determining 
the volume noncondensable gas 
evolved chemical blowing agents 
heated 
point. The volume gas evolved 
determined difference mercury- 
filled gas buret. industry repre- 
sentatives ASTM and the Society 
the Plastics Industry had requested 
this method primary means 
controlling the quality the product 
being offered the consumer. 


beyond their decomposition 


Tentative Method Test for Resistance 
Plastics Sulfide Staining 1712 
60T) 

New Tentative.—Plastic composi- 
tions containing salts lead, 
mium, copper, antimony, and certain 
other metals (as stabilizers, pigments, 
driers, fillers) may stain due the 
formation metallic sulfide when 
contact with external materials that 
contain sulfide. Materials that may 
cause sulfide stains are rubber, in- 
dustrial fumes, foods, kraft paper, 
This method provides means esti- 
mating the relative 
plastic compositions sulfide stain- 
Ing. 


Cast 


(Accepted April 14, 1960) 

Standard Specifications for Gray Iron 
Castings 48-56) 
Revised and Reverted Tentative. 


Tentative Method for Transverse Testing 
Gray Cast Iron 438-60 


New many years 
Specifications have included both 
the tension test and the transverse test 
for qualifying castings accordance 
with the specifications. The revision 
Specifications eliminates the 
which now covered the new Ten- 
tative Method for Transverse Testing 
vision still remains Specifications 
that the transverse test can used 
optional method qualification 
agreement between the manufac- 
turer and purchaser. When trans- 
verse test specifically authorized 
basis for acceptance, minimum test 
values shall established agree- 
ment between the manufacturer and 
purchaser, and the test will con- 
ducted the new Method 


Zirconium for Nuclear 


Applications 
(Accepted April 14, 1960) 
Tentative Specification for Zirconium 


Sponge and Other Forms Virgin 
Metal Nuclear Applications 
349-60 

Tentative Specification for Zirconium and 
Zirconium Alloy Ingots for Nuclear Ap- 
plications 
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Tentative Specification for Hot-Rolled and 
Cold-Finished Zirconium 
conium Alloy Bars, Rod, and Wire for 

Tentative Specification for Zirconium and 
Zirconium Alloy Sheet, Strip, and Plate 
for Nuclear Applications 

Tentative Specification for Wrought Zir- 
conium and Zirconium Alloy Seamless 
and Welded Tubes for Nuclear Service 
353-60 


New Tentatives.—Specification 
349 virgin zirconium metal 
which commonly designated 
sponge because of its porous, sponge- 
like texture, but may also take other 
forms. One grade, designated Re- 
actor Grade R-1, suitable for use nu- 
clear applications, described. The 
most important characteristic the 
reactor grade its low nuclear cross- 
section achieved removal haf- 
nium and careful quality control 
manufacturing procedures prevent 
contamination with other high-cross- 
section materials. 

Specification 350 covers the vac- 
uum-are-melted 
conium ingot identified Type R-1, 
and zirconium alloy ingot Type 
Type zirconium, and Type 
zirconium alloy are also covered 
Specifications 351, 352, and 
353. 

Specification 351 covers hot- and 
cold-finished zirconium and zirconium 


Council 
Group Says “Materials 
Holds National Security 
Programs 


grams, particularly those defense, 
atomic energy, and space, are currently 
against materials barrier because the 
properties most presently available ma- 
terials are inadequate for the high-per- 
formance end-items that must withstand 
severe temperature, pressure, radiation, 
corrosion, and stress 


Academy Research 
Council Special, Committee Scope 
and Conduct Materials Research. 

its report, published NAS-NRC 
March, the committee declared that 
the lag the development new 
metals, ceramics, and plastics is—at this 
moment— the development 
systems and space 
vehicles, well better missiles, rocket 
motors, naval vessels, and electronic de- 
vices for which theoretical designs now 
exist. 

The committee was established last 
spring Council 
President Bronk survey 
“the total materials research and de- 
velopment activities the nation—in- 
dustrial, academic, and governmental 
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alloy bars, rod, wire, other than re- 
quired for reforging, rounds, 
squares, and shapes the grades used 
for nuclear requirements. 

Specification 352 covers hot- and 
cold-rolled zirconium and zirconium al- 
loy sheet, strip, and plate the grades 
used for nuclear requirements. The 
products covered include sheet in. 
more width and under 0.187 in. 
thickness; strip less than in. 
width and under 0.187 in. thickness; 
and plate over in. width and 
0.187 in. and over thickness. 

the tubing specification 353), 
since nuclear grade tube used for 
wide variety applications, 
nondestructive tests are outlined 
Section 11. Other nondestructive tests 
are left agreement between the pur- 
chaser and the manufacturer the 
time the order placed. 


basic 


Thermal Insulating Materials 
(Accepted March 23, 1960) 


Tentative Recommended Practice for 
Prefabrication Field Fabrication 
Thermal Fitting Covers 
450-60 

mended practice consists manual 
dimensional standards for the fab- 
rication thermal insulation fitting 
covers published separately, and 
preface appear the Book 


for the purpose identifying any criti- 
gaps.” Dr. Clyde Williams, 
merly president and director Battelle 
Memorial Institute, was named chair- 
man, 

transmitting the committee’s re- 
pert Dr. Bronk, Dr. Williams wrote, 
all aspects resources be- 
ing utilized resolve present materials 
problems, the committee considers that 
substantial inadequacies exist with re- 
spect research programs, resources 
personnel and facilities, and adminis- 
trative procedures and 

its report, Effective Or- 
ganization and Administration Ma- 
terials Research and Development for 
National the committee rec- 
ommends that “...the Government 
accord high priority national security 
plans and programs the science ma- 
terials and the development new 
and improved materials for national se- 
curity uses, and that the relevant pro- 
grams the and departments 

“There are magic administrative 
technical solutions the materials prob- 
the committee noted. 
needed significant strengthening 
every level activity.” The report 
then listed five general recommenda- 
tions: 


Standards. The recommended prac- 
useful well necessary aid the 
proper use thermal insulating ma- 
terials covered other ASTM 
standards. 

Tentative Specifications for Calcium Sili- 
cate Block-Type Thermal Insulation 
344-54 

Tentative Specifications for Calcium Sili- 
cate Thermal Insulation for Pipes 

Revision.— Corrections and changes 
text and values based more mod- 
ern products have been made re- 
sult considerable use the meth- 


ods. 


Tentative Specifications for Mineral Wool 
Block Board Thermal for 
Low Temperatures 378-56 
text 

have been changed meet present- 

day standards. 


Electrical Insulating Materials 
(Accepted March 23, 1960). 


Tentative Definitions Electrical Terms 

1711-60 

New Tentative.— These definitions 
provide terminology and definitions 
basic terms relating electrical in- 
sulating materials. The definitions 
have been coordinated with those pro- 
posed Sectional Committee C-42 
Definitions Terms. 


sponsibility, more support for, and more 
effective coordination Government- 
sponsored materials research and de- 
velopment programs. 

Government 
courage research and development 
new and improved materials. 

plies every chemical element ma- 
terial support full production and use 
new and improved materials. 

Improvement and acceleration 
the dissemination research informa- 
tion. 

Strengthening the universities 
their dual role training scientists 
and engineers and also doing basic re- 


incentives 


sup- 


Recognizing that efforts along 
the above lines are already under way 
many quarters,” the 
pressed the belief that more must 
done.” 


The tiny diode, used complex 
computers and industrial control 
equipment, larger than the 
flint cigarette lighter. 
scale electronic computers employ 
several diodes each 
circuit permit rapid switching 
input pulses. 


ser 
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New Name for ASTM? 


ASTM 
President LaQue the February 
ASTM solicited opinions from 
our members the question changing 
the name the Society. number 
replies have been received, both pro and 
con. Excerpts from some the letters 
appear below: 
position that the title does not ade- 
quately cover the Society, both from the 
standpoint prestige and 


suggestion Society for Materials 


Testing and Research.” 


“T suggest as the best name Associa- 
tion for Technology Materials. 
appears that the best name among 
Association for Standards and Technol- 
ogy Materials, but that entirely too 
long. The technology materials in- 
cludes the development 
seems agree that 
keep the ASTM initials, but wonder 
how many would agree that use 
them...in 
Technology and Standards Association.” 

name now stands does 
not indicate that the first half the 
purpose the Society ‘the promotion 
knowledge the materials engi- 

for the Sciences Test- 
ing and Materials. This name places 
emphasis research, that is, the 
scientific work which must underlie all 
ASTM 

there would not seem any real 
reason for altering the acknowledged 
title the Society and all implies. 
some change the present title is, 
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Nineteen-Sixteen 
Race Street 
Philadelphia Pa. 


the opinion the majority, desirable, 
the most suitable, play the pres- 
ent initials, seem to be covered by the 
suggestions the president’s 

“You are quite right inferring that 
the word ‘testing’ generally under- 
stood industrialists carries slightly 
derogatory aura For Society prestige 
‘testing’ should the 
following are suggested: American 
ciety for Technical Materials, American 
Society for Technology Materials, 
Association for Science and 

“Of the suggested names have seen, 
like best Association for Standards and 
Technology 

about Association for the 

“Association for Scientific Testing of 

“Could not the print 
like the idea retaining the 
initials ASTM but would not object 
either the names suggested Presi- 
dent LaQue. How 
tion for Standardization the Tech- 
nology 

“American Society for Technical 

have been under the impression for 
long period time that the present 
name the. ASTM misleading. 
Testing Methods; Authority Speci- 
fications and Testing 

submit the following: Society for 
Materials Specifications and Testing 
Yes, ‘American’ has been 
dropped, not for lack patriotism, but 
it’s about time our engineers and scien- 
tists got their international feet 

“May respectfully suggest American 
Society for Technological 


appears that the best change 
name would American Society 
for Technology 

everybody seems agreed that 
any new name for the Society should fit 
the initials ASTM, why not just make 
this the official name the 

for Applied Standards 
the Technology 

believe that [the] Associ- 
ation for Standardization and Tech- 

“American Standards for Testing and 

can find little 
justify change the name the 
Society, the letters ASTM, the state- 
ment scope generally associated with 
its name...” 

“There too much involved and 
identified with the name 
change it... leaving the 
name ASTM alone, and changing 
whatever necessary the scope its 

“It would calamity change the 
name, and course not wish such 
stands for, the growth the 
Society has been with that name, are 
proud that name, and the founders 
would not want the name changed. 
change the name would gain 
nothing and the other hand make 
unnecessary 


What Makes ASTM2 


editorial was pre- 
pared and represents the viewpoint 
the chairman one our active technical 
committees. subscribe wholeheart- 
edly the sentiments expressed. 


OFT-REPEATED phrase 
that make the holds 
about much truth does huge 
membership roster indicating the 
inherent value technical society. 
Accomplishment, not size, 
terion, and, this respect, 
most outstanding. But why? 

The real answer lies the fact that 
the the Society structure 
the successful committee, success being 
measured terms meeting the ever- 
increasing demands our materials 
technology for new materials and new 
test methods for all which standards 
consequence, the producer, the con- 
sumer, the scientist, and the engineer 
all have important roles the effective- 
ness the committee operation. Ob- 
viously, the success the committee 
predicated entirely how well these 
several roles are played. 
the quality the teamwork exhibited 
each and every member the com- 
mittee that directly responsible for 
committee achievement. state this 
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other words: each member the 
committee ready and willing 
his share the chosen tasks, 
willing give his knowledge, ex- 
perience, and time, his contribution 
the common good—by which all can 
then benefit—then the efforts the 
group will meet with success. 

the other hand, there sometimes 
heard the complaint that committee 
accomplish its selected tasks. Such 
might infrequently true; but so, 
the underlying cause usually found 
that area where the 
volved are more selfishly concerned with 
rather than That 
this intolerable situation should 
abundantly clear; for one party 
“‘get,”’ then another must have some- 
not purely altruistic, because those who 
are usually quite aware the fact 
that this part the teamwork that 
leads attaining the ultimate goal 
which the committee aspires. Thus, 
seen this light, criticism com- 
mittee’s inactivity might unwitting 
evidence too little willingness 
and subsequently boomerang 
into unintended self-indictment. 

Faced with the quite obvious present 
situation wherein our rate engineering 
accomplishments have far outsped our 
creasingly more imperative 
committees of our Society should 
operate most effectively their efforts 
overcome this lead. meet these 
demands the future, our committees 
need more than names 
they need roster working personnel 
who have well earned the right 
listed members. 

This what makes ASTM! 


ASTM Role Occupational 
Safety Summed 
Mochel 

2645 stand- 
ards already the books abound 
contributions the safety man- 
kind. the Workshop Setting 
Safety Standards for Tomorrow’s Ma- 
terials, part the President’s Con- 
ference Occupational Safety, 
Washington, C., March 1960, 
Mochel gave capsule summation 
the work already accomplished the 
Society the field and stated that 
ASTM prepared play its full 
part ensuring the safety man- 
kind the years come. 

Citing the ASME Boiler and Pres- 
sure Vessel Code example, Mr. 
Mochel observed that Code looks 
the ASTM for most the materials 
and the testing practices called for 
the Code. Approximately 100 ASTM 
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smaller sections and subgroups. 


June 


ductor Devices 


June 26-July Meeting 


Sept. 13-15 


Wrought 


Sept. 27-29 
Oct. 


Oct. 18-21 
terials 


specifications for ferrous materials, and 
specifications for non-ferrous mate- 
rials, are used the basis for design 
stresses the ASTM standards 
are also looked for ensuring the in- 
tegrity piping, castings, forgings, 
and welded structures, and also the 
materials used bridge 
construction. 

“The air breathe rather im- 
portant all us,” said Mr. Mochel. 
“Air pollution has long been recognized 
problem. Many cities are doing 
something about coal smoke. But with 
new pollutants, such oxides sulfur 
and hydrocarbons, 
and particulate matter variety 
forms have appeared. 
actions recent have increased 
the problem. Many national organiza- 
tions and governmental 
Committee D-22 Atmospheric Sam- 
pling and Analysis working almost 
wholely area that bas application 
the safety and well-being the gen- 
eral public matters relating air 
pollution.” 

Also cited Mr. Mochel was the 
work Committee D-26 Halo- 
gepated Solvents, through its 
Subcommittee Industrial Hygiene, 
establishing criteria for the safe use 
these solvents, many which are 
considered quite toxic. The 
also recognized many test 
methods, such those for flash point 
volatile flammable materials, flam- 
mability clothing textiles, 
tardency paints, fire tests building 
construction and materials, fire hazard 
classification building materials, 
fire tests roof coverings, flammability 
treated paper and paperboard, and 


ozone, 


Schedule ASTM Meetings 


This gives the lastest information available 
mail notices all district and committee meetings customarily distributed the 
officers the respective groups should the final source information dates 
and location meetings. This schedule does not attempt list all meetings 


Committee F-1 Materials for 
Electron Tubes and Semicon- 


Committee B-5 Copper and 
Copper Alloys, Cast and 


Joint ASTM-TAPPI 
Petroleum Wax 

Committee B-9 Metal Powders 
and Metal Powder 

Committee D-13 Textilé Ma- 


ASTM Headquarters. Direct 


Boston, Mass. 
(Hotel Statler) 


Atlantic City, 
(Chalfonte-Haddon 
Hall) 

Niagara Falls, Ont. 
(Sheraton-Brock Hotel) 


Grand Rapids, Mich. 


Philadelphia, Pa. 
(ASTM Headquarters) 

New York, 
(Sheraton-McAlpin 
Hotel) 


flash point solvent-type liquid waxes. 

“Probably nothing more important 
man’s present development than 
readily available, relatively cheap elec- 
tric Mr. Mochel stated. 
with this comes the need for protective 
protective practices, safe- 
guarding all against electric shock and 
fire hazards. Specifications for rubber 
insulating gloves, for rubber matting 
for use around electric apparatus, for 
rubber insulating blankets, for rubber 
insulator hoods, for rubber insulating 
line hose, for rubber insulating sleeves, 
for low-voltage rubber insulating gloves 
are but some that may referred 
this 

Other areas which safety 
primary consideration ASTM work 
include recommendations for the safe 
use oxygen combustion bombs, 
practices for installation and safe op- 
eration the spectrochemical labora- 
tory, safety the chemical analysis 
metals, thermal shock tests for glass 
containers, and the relatively new 
efforts the field surface slipperiness 
and skid resistance. 

Looking the future, Mr. Mochel 
noted that development and 
the fixing safety standards have 
hard and fast lines drawn between today 
and tomorrow. The past, the present, 
tomorrow are matter constant 
change, development always, each de- 
velopment leading the next.” 
emphasized that the foregoing were 
‘Just few examples out the many 
services being rendered the ASTM, 
through the voluntary efforts its 
widespread membership. 
rapidly growing organization. 
has served well, very active 
many fields present, may 
counted for even greater services 
the more complex days tomorrow.” 
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Are Data Centers the Answer? 


the 


formation you need exist some re- 
you get from expensive, time- 


consuming research program? 

Say you are materials engineer 
with project team having the assign- 
ment to design elements of a guidance 
vessel for new chemical process, 
advanced sonar. The designers the 
team look you for advice materials. 
More often than not they are looking 
for material with some 
combination just 
one property. You are old hand 
the materials field. Just from your 
experience, you can 
them the right ballpark the 
general composition material that 
might the job. But select the 
right material, exists, say with 
assurance that doesn’t and therefore 
either the design must changed 
use the best material available the 
right material must developed, you 
must call sources other than your 
memory. Your office bookcase is 
lined with handbooks and other refer- 
ences giving many the common 
properties standardized materials, 
and your company library technical 
information center has more. 

Much this information comes 
you from the materials suppliers. You 
find that a good portion of manufac- 
turers’ data materials compar- 
able, because they used 
other standard tests and conditions 
determining But comparing 
data combinations properties 
many competitive materials may take 
more time than you have and may still 
leave you the air because un- 
certainties the way the data were 
obtained. 

sources—then what? there some 
way turn over the search spe- 
cialized materials information center 


‘More Effective Organization and Ad- 
ministration of Materials Research and De- 
velopment for National Security, National 
Academy of Sciences—National Research 
Council, Publication 718 (1960). 

2 Staff Study on Dissemination of Tech- 
nical Information About Materials and 
Materials Research, Part I. Interim Report; 
Materials Advisory Board, National Acad- 
emy of Sciences—National Research Council 
Sept., 1959. 


“The entire field 
research and development 
fected serious problems dis- 
semination the results the 
vastly expanded Government and 
industrial programs. Materials 
represent aggravated case 
the general problems because 
the requirement for early applica- 
tion complex devices all new 


Report the 
Clyde Williams Committee! 


especially staffed and equipped find 
the information for you and verify 
its reliability? 

The answer qualified yes; there 
are few Some are set 
the Defense Metals Information Center 
Battelle Memorial Institute and the 
Plastics Technical Evaluation Center 
Picatinny Arsenal, both which are 
sponsored the Department De- 
fense. Others are organized according 
properties environment, such the 
Thermophysical Properties Research 
Center Purdue University the 
Radiation Effects Information Center 
Battelle. 

The popularity such information 
centers is growing, ho doubt based on 
Indeed, recent survey? conducted 
the Materials Advisory Board 
the National Research for the 
Department Defense shows un- 
certain terms that such centers are 
wanted and needed. The Department 
Defense points out, however, that 
those surveyed were not necessarily 
true cross-section users technical 
information centers, and the results 
should taken only generally indic- 
ative. 


The MAB Survey—What Shows 
the over 2000 (57 per cent) re- 
naire, per cent favored the general 
idea materials information centers. 
Only per cent did not. Most would 
still favor the idea charge were im- 
posed, though depending the amount. 
More than half would like see such 


though substantial number felt that 
the same centers could also cover gen- 
eral scientific subjects. 

The question how divide the 
task for disseminating 
formation special interest ASTM 
members; most preferred 
that roughly parallels the ASTM com- 
mittee structure. the 
nate ways classify 
formation, the 
preferences follows: 


type materials (metals, plas- 


tics, ete.) 1O16 
individual material (vanadium, 
zirconium, polyethylene, ete. 654 
electric, refractory, ete. 15 
end-use materials (rocketry, 
electronics, 241 
Other 132 


It was evident, too, that users of 
materials information wanted to draw 
all available world-wide, 
including foreign-language 
Russian, German, and French were 
listed with high priority languages 
abstracted, with some complete 
translations. 

Particular categories materials 
which mere effort disseminate 
information needed were 
part follows: 


Re fractory metals Steel and iron 
Lightweight metals High-strength 
terials 
Ceramics Finishing, cout- 
tefractory materials ings, deteriora- 
Nuclear materials 


tion prevention, 


corrosion 


sulation, organies and 
ucts, magnetic 
materials, and bearing materials. 

Aside from abstracts technical 
papers materials, with which most 
the survey was concerned, 
spondents were much concerned with 
availability and sources materials 
well compilations properties 
data. Materials processing techniques 
and uses were also mentioned 
special interest. 
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TABLE 


Journal 
Publication 
j / 


Technical 


Publication collect reports Reports tors 
Report Published 
Research Information Information Centers Concerned with Pub- 
tebook lished and Unpublished Information State-of-art 

Unpublished formation from cur- marized and evalu- 

Information rent investigator ated information 
current reports currently being current investiga- 
done tors 
ollec ournals 
Collect 

Informal Disseminate who Administrators need 


discussion 
*Information actually may 
represent only fraction that the 
original reports with the result that much 
information is lost; moreover, there is a 
great time-lag between original work and its 
publication 
** A high percentage of engineering studies 
not published, with 
vantages in not cluttering the general litera- 
ture but much loss in information useful to a 
few individuals who may have to repeat in 
the same work. 


are some 


Scientific Soundness 


designer would certainly not base 
material without some kind verifica- 
checking should be done by an informa- 
tion center others was question 
which the respondents were about 
evenly divided. About the num- 
ber replied and 
asked whether 
formation center should this. 

comments from those who 
answered 


“some- 


when the in- 


indicated pat- 
terns replies. Most felt that tech- 
nical experts should evaluate 
the center full time, they might 
consultants, serve advisory com- 
mittees. But was evident from the 
variety replies that evaluation 
information easy task, nor there 
any clear-cut procedure for doing it. 


“ves 


Sources Information Materials 


The questionnaire asked which types 
institutions were likely sources 


spondents checked academic institu- 
tions, nonprofit institutions, and govern- 
ment bodies about equal numbers for 
the three. 

question about present use 
number existing information sources, 
such the Armed Services Technical 
Information Agency, Office Tech- 
nical Services, John Crerar Library, 
Defense Metals Information Center, 
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FLOW INFORMATION 


ORIGIN INFORMATION 


POINT 


FUNCTIONS LIBRARIES 
OR_INFORMATION CENTERS 


Libraries Agencies Concerned 
with Published Information 


Collect journals 
books 


to 


surprisingly large number (about 
per cent for OTS) not acquainted with 
them. appears that part the 
preblem potential users 
information with the existence 
various sources and then establish 
effective lines communication 
tween user and source. 


Information Route: Source User 


flow chart for information given 
Williams The route 
relatively direct and efficient, can 
have gaps that dead-end the informa- 
tion and keep from the prospective 
user. Security classification reports 
which the materials information may 
not classified can cause dead end. 
Then there the problem proprietary 
information which, though necessary, 
causes considerable duplication effort. 

The position and function 
formation centers evident from the 
flow chart. new variety technical 
expert—the 
now supplementing the talents the 
very necessary trained librarians man 
the technical information centers. 
information centers—notably 
DMIC and the re- 
search 
tions supplement and check avail- 
able information sources. This 
tion information centers very likely 
will become more important the 
future centers come known 
authoritative sources of: 
formation. 


Some 


the 


ORIGIN 


has written 


POINT OF USE. 

Courtesy NAS-NRC! 
USERS OF 

INFORMATION 


Research Investiga- 

tors need 

Reference and 
access to com- 
plete reports 


Dissemination 


Disseminate what 


Reference and 


currently doing 


State-of-art 
what 


reports 
Summaries 
current programs 


c. Reference to and 
discussions with 
current investiga- 
tors 


Information Retrieval 


requirement any large system- 
means for ready 
tion. Much has been written about the 
problems information storage and 
retrieval, and much effort going into 
the job solving them. The National 
Science Foundation, attempting 
keep track what going and 
series reports, two vear, the sub- 
ject “Current Research and Develop- 
ment Scientific Documentation.” 


access 


also the storage and 
retrieval picture uses machine 


methods for spectral and X-ray 
tiondata. For more this see “ASTM 
and the Critical Data the 
February, 1959, ASTM 


Typical Centers 
DMIC.—The Defense 


formation Center was established 
Battelle Memorial Institute the re- 
quest the Office the Director 
Defense Research and Engineering 
provide Government contractors and 
their suppliers with technical assistance 
lium, refractory metals, high-strength 
alloys for high-temperature service, 
corrosion- and oxidation-resistant coat- 
ings, and thermal-protection systems. 
Its functions, under the direction the 
Office the Secretary Defense, are 
follows: 

collect, store, and disseminate 


™ 
Collection 
# 


status research and development must team physicists with chemists search was clearly stated the Clyde 

the above materials. with engineers—an interdisciplinary ap- Williams Report referred earlier. 
supplement established Serv- proach. Our national security depends This kind effort will further ac- 

ice activities providing technical solving these centuate the information problem and 

advisory services producers, melters, problems; thus likely that the make even more necessary sys- 

and fabricators the above materials, Government will support this kind tematize the collection and dissemina- 

and designers and fabricators research materials ever broader tion information being done 

military equipment containing The need for such information centers. 

materials. 


assist the Government agencies 

and their contractors developing 

technical data required for preparation First Res Institute 

specifications for the above mate- 

rials. 

veys, laboratory research investiga- 
tions, mainly short-range nature, 
troubles encountered 
fill minor gaps established re- 
search programs. 

The DMIC extension the 
former Titanium Metallurgical Labora- 
tory. 

Thermophysical Properties Research 
Center center, estab- 
lished Purdue University 1957, 
supported number sponsors. 
The center will not only collect and file 
information from the literature but will 
also make critical comparisons and in- 
vestigate where necessary check the 
validity data. 

the title the center indicates, 
concerned with thermophysical 
properties for any and materials 
solids, liquids, and gases. 
efforts the center have been con- 
centrated seven properties: 


Thermal conductivity 

Viscosity (shear viscosity, Newtonian 
fluids 

Specific heat (at constant pressure) 


Thermal emissivity, absorptivity, reflec- Art Gallery, Frederikeborg Slot, Denmark 
tivity 
Mass diffusivity (Fickian diffusion 
Thermal diffusivity (1546-1600), the famous Danish 
Prandtl number astronomer, was probably the first European endowed with 
The choice substance and property liberal state funds for the pursuit pure science. His King, 
studied depends the technical im- rederick granted him the little island Hven, the Sound just 
portance the substance, the demand outside Elsinore, and gave him also enough money build suitably 
for the property, the paucity abun- and maintain his work, himself, and his assistants. the 
dance the data. and finally the de- island, Brahe Uraniborg (Castle Astronomy), the 
gree discord existing given area. structure designed specifically house scientists and their in- 
While special consideration given struments. contained laboratories and library, well 
providing bibliographical and other observatories and dwelling quarters. the grounds were 
information the sponsors, informa- auxiliary underground observatory (protected from the high 
tion also made available non- winds), paper-mill and printing shop, instrument maker shop, 
sponsors. and sundry other offices. was started 1576, ready 1580, 


and much used Brahe and select Fellows 
and Visiting from all Europe until 1597, when the as- 
tronomer fell from grace and left for Prague. Shortly there- 


tions are charged suitable fee; others, 
such educational nonprofit 
research organizations, 


without charge far resources after every brick was torn down local inhabitants, and now only 
the center permit. traces the foundations are visible. his fine and accurate re- 
construction, painted oils Heinrich Hansen 1882; the 
What Next? original the Art Gallery Frederiksborg Castle, Denmark. 
} It is now widely recognized that : : 
future technical advances depend Text Professor Derek Solla Price, Yale University. 
critical degree improvements Copyright; text and photographs permission 
materials, and there need for ac- Professor Price and Arthur Little} Ine. 


celerating the process for acquiring in- 
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Plan for the Self-Qualification Laboratories 


pian presented whereby objective standards can established 
enable calibration testing laboratory rate itself with regard to: 
(1) the qualifications its staff, (2) the adequacy its facilities and equip- 
ment for the work undertaken, and (3) its performance the periodic meas- 


urement testing ‘‘unknown’’ reference samples. 


Under the plan, 


standards would set the specific fields which the interest would 
sufficient warrant the expense reference-sample program. The 
standards would established one more central, nongovernmental 
agencies which the laboratories, their and independent scien- 
tific experts would equally represented. The laboratories participating 
the plan would authorized report publish their qualifications 


standard form. 


PLAN here presented 


whereby calibration testing labora- 
tories can determine 
making precision measurements 
their competence the testing prod- 
ucts. demand for some objective 
method for the labora- 
tories comes from variety sources. 
the first place, hundreds new 
standards laboratories are being estab- 
lished connection with missile and 
special weapons programs. Some 
these 
Federal agencies, others contractors, 
others independent com- 
mercial organizations. All these 
laboratories, however, feel one time 
another the need some continuing 
means independently checking the 
accuracy their work. 

Another group laboratories are 
those engaged testing products for 
Here, some form 
needed the interest both those who 
must contract for services the basis 
competitive bids, and those who are 
seeking business. 

Still another group made the 
laboratories large industrial organi- 
zations which are concerned with the 
procurement raw materials and the 
control the quality the finished 
product. The management such 
laboratories needs some 


1 Associate Director, National Bureau of Stand- 
ards. 
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evaluating their performance order 
that their services may adequate but 
more elaborate expensive than 
necessary. 

All these needs can met 
standard, centrally administered, self- 
qualification plan each area which 
there need ascertain the degree 


Criteria for the Evaluation Labora- 
tories 

Three major criteria determine the 
suitability laboratory for either 
the qualifications both the super- 
visory and the operating staff, (2) the 
facilities and equipment, and (3) the 
accuracy the calibrations tests 
performed demonstrated tests 
reference samples. These criteria are 
not general, but must related 
specific calibrations tests, 
change from time time the staff, 
facilities, and performance change. 
Hence, any evaluation laboratory 
must continuing process. 

The magnitude the task evalua- 
tion, coupled with the absence any 
constituted authorized undertake 
the rating process, makes highly 
desirable set general standard 
against which individual laboratories 
measure their own qualifications for 
undertaking specific calibrations test. 
Thus, the laboratories themselves, and 
not some independent agency, would, 


effect, the rating. The value 
this plan would depend the degree 
objectivity with which the rating 
could made. 

Accordingly, the purpose this 
paper indicate some the com- 
ponents that might enter into the rating 
and establish that they could made 
sufficiently objective permit ready 
verification. Thus, competitive situ- 
ations prospective customers could 
satisfy themselves the qualifica- 
tions laboratory for undertaking 
the work that they had mind, and 
competitors could note and call atten- 
tion exaggerated unwarranted 
claims that required correction. 


Qualifications Staff 


The qualifications supervisory staff 
could rated terms academic 
training, length and level professional 
experience, and publications and other 
evidence technical ac- 
complishment. 

The qualifications the supporting 
staff could demonstrated similarly 
terms training and experience. The 
terms employment would also 
significant, since some laboratories hire 
technicians the hour, and when 
they have work done, whereas 
other laboratories employ supporting 
well professional staff the year and 
thereby retain the advantage special- 
ized training and experience 
particular field the laboratory. 


Facilities and Equipment 


The facilities and equipment required 
for product tests are usually covered 
detail the specifications under which 
the tests are being made. Calibrations 
necessarily require standards appro- 
priate type and accuracy, 
standards should related through the 
minimum number stages the 
national standards. Thus, would 
ordinarily relatively simple dem- 
onstrate the extent which the facilities 
and equipment any given laboratory 


Ady 
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were adequate for particular calibration 
and testing operations. This would 
probably the easiest the three 
criteria evaluate accurately, because 
most laboratories take pride showing 
their plant and equipment. 


Reference-Sample Tests and Calibrations 


The actual performance labora- 
tory demonstrated the testing 
calibration reference 
samples consisting either materials 
test specimens would the most 
critical measure its capability per- 
forming work given area. refer- 
would require central organization and 
laboratories keep the expense within 
reasonable limits. 

The central organization would pre- 
pare suitable specimens undisclosed 
tinent characteristics and would dis- 
tribute them given intervals par- 
ticipating laboratories. 
tories the program would make the 
requisite tests, measurements, calibra- 
tions and report the results the central 
organization specified date. 
that time, the central organization 
would send each laboratory the cor- 
rect value and the limits within which 
the results should fall, the work were 
done with reasonable skill and compe- 
tence. The laboratory, not the central 
agency, would release the results the 
qualification report described later 
section this paper. 

The reference specimens would 
distributed intervals of, say, one 
two months. The cost preparing 
and critically determining the composi- 
characteristics the specimens would 
defrayed the participating labora- 
tories annual basis insure con- 
tinuity the program. Youden? has 
demonstrated that the distribution 
specimens pairs two-month inter- 
vals may net much more information 
than single specimens monthly 
intervals. 

The selection reference specimens 
should such require the use 
methods and techniques characteristic 
the area which qualification de- 
sired. Where number laboratories 
are engaged work single product, 
such the testing cement the 
gaging threaded components, the 
test specimen can the same product 
that with which the laboratory con- 
cerned. If, however, the laboratory 
concerned with range products, such 
ultra-high-frequency electronic com- 
ponents, the specimens would chosen 
number different types reference 


Youden, “Graphical Diagnosis 
Interlaboratory Test 
Quality Control, Vol. 15, pp. 1-5, May, 1959. 


specimens required for the country 
whole would necessarily large be- 
cause the scope and diversity stand- 
darizing and testing operations 
undertaken. However, utilizing 
the maximum the specimens currently 
available from technical committees 
national standardizing societies and the 
National Bureau Standards, the time 
and expense could kept within reason- 
able limits. 


Report Qualifications 


The report qualifications would 
presented standard form drawn 
the essential information about 
ratory staff, facilities and equipment, 
and performance the examination 
reference specimens. laboratory 
would prepare and issue its own report 
and obligated furnish proof 
any statement that might ques- 
tioned. The design the 
report form would require careful con- 
and readily understandable 
customer, but not long difficult 
prepare. 


Central Agency for Qualification 


Inasmuch the plan 


tary basis important that 
private initiative rather 
than government agency. Govern- 


ment agencies would, course, 
very much concerned, but their role 


would one cooperation rather 
than control. 

The management central agency 
that might established implement 
the plan might vested group 
made appropriately constituted 
representatives the laboratcries 
evaulated and those using the serv- 
ices these laboratories together with 
independent, disinterested ex- 
verts. This group might organized 
under the auspices recognized 
national standardizing society associ- 
ation. 

There would, course, compe- 
tent operating staff including experts 
each major subject field and statistical 
engineers expert the design experi- 
ments and the interpretation data. 

Hitherto, national societies have 
avoided activities pertaining the 
evaluation laboratories because they 
did not wish concerned with sub- 
jective judgments with the approval 
tories. However, they might respon- 
sive the present plan, because under 
the plan the central agency would 
responsible only for administering the 
operation and collecting and collating 
factual information accordance with 
recognized standard procedures. The 
only public release the results the 


evaulation any laboratory would 
made the laboratory itself. 


Cost Operation 


The cost the operation would 
defrayed the sale the reference 
specimens, inasmuch the major item 
expense would their preparation 
and distribution. The principal sale 
reference specimens would the 
laboratories annual subscription 
basis, but they would also available 
any users laboratory services who 
might wish make further tests the 
performance particular laboratories. 

The amount that might spent for 
the qualification laboratories any 
given area would, course, deter- 
mined the importance reliability 
and accuracy that particular area. 
There are many products and many 
types measurements for which the 
expense reference-sample programs 
could not justified. the other 
hand, there are products such com- 
ponents weapons that are critical 
that may worth-while spend 
much more than the cost the item 
insure that has the correct dimensions 
properties. 

The real test whether not this 
plan any plan for the 
laboratories worth-while will the 
willingness unwillingness those 
organization for the purpose and bear 
the necessary cost. 


Metallic Corrosion Congress 


THE First INTER- 
NATIONAL Congress Metallic Cor- 
rosion will held under the auspices 
the International Union Pure and 
April 10-15, 1961. Com- 
mittee under the chairmanship Mr. 
Kenworthy, present chairman the 
Corrosion Group the Society the 
Chemical Industry, will 
Congress. The program will 
papers any aspect metallic cor- 
rosion. intended devote much 
the Congress discussion papers 
dealing with original work, 
class, up-to-date review 
also included. 

Preprints will issued well before 
the Congress, and authors will in- 
vited introduce their papers briefly 
for discussion the meetings. 
papers, together with discussions, will 
subsequently published book form 
the Proceedings the First Inter- 
rosion: London, 1961. 

Inquiries should addressed The 
Hon. Secretary, First International 
Congress Metallic Corrosion: Lon- 
don, 1961, Belgrave Square, London, 
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District Activities 


PITTSBURGH 


President LaQue Presents Awards 


student 
membership prize awards were presented 
President LaQue meeting the 
Pittsburgh District, Wednesday, April 
13. Recipients included: 

James Martin and John 
Schreiber, The Pennsylvania State Uni- 
versity; Stephen Veyo and Chester 
Smolenski, Carnegie Institute Tech- 
nology; Philip Meikle and 
White, West Virginia University; and 
Samuel Klinvex and James Little, 
University Pittsburgh. 

Following the presentations, which 
members the District Council par- 
ticipated sponsors the students, 
President LaQue discussed ‘“The Impact 
ing from his vast experience the field, 
Mr. LaQue cited instances corrosion 
around the home, the automobile, 
our tools and appliances. The principal 
factors influencing corrosion each 
case and steps that may taken 
minimize the corrosion were discussed. 
Emphasizing that for the most part the 
average individual cannot control cor- 
rosion well might wish, Mr. LaQue 
concluded that the best approach the 
problem insist good starting ma- 
terials. 

The talk and presentation were part 
the Pittsburgh District’s annual 
President’s Night, which permits mem- 
bers the District and their wives 
Chairman the Pittsburgh District 
Prof. Romualdi, Carnegie Institute 
Technology. 


CLEVELAND 
What Are Automobiles Made of? 


The many problems faced mate- 
rials engineers the automobile in- 
dustry were described Gar- 
chief engineer materials, 
Chrysler Corp., the March 
Cleveland District meeting held the 
new Cleveland Engineering and Scien- 
Center. Mr. Garwood cited typical 
examples the many changes made 
recent years provide better auto- 
mobiles. 


wood, 


The principal reasons for the 


increased use aluminum auto- 
mobiles since 1947 have been reduce 
car weight, increase performance, and 
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Pittsburgh District Chairman Romualdi greets members the District and their wives. 
table, left right: Holcomb, District Vice-Chairman, Aluminum Company America; Mrs. 
Holcomb; Prof. Romualdi, Carnegie Institute Technology; ASTM President LaQue, International 
Nickel Co., Inc.; Mrs. Albert Orr, wife the District Secretary. 


reduce costs. Mr. Garwood 
average amount aluminum found 
each his company’s 1960 cars amounts 
placing approximately 200 iron and 
steel. Mr. Garwood reported 
aluminum readily adaptable high 
production and low-cost automation and 
also provides savings because its weight 
reduces shipping and handling costs. 

example cited was the present 
transmission case and converter housing, 
die-cast aluminum alloy which weighs 
compared with 90-lb iron 
casting. Powdered metals also are now 
widely used making many parts that 
formerly were forged. 

Commenting other automotive 
materials, Mr. Garwood said that one 
the newer applications the use 
synthetic organic high polymers. These 
include rubber, plastics, and fibers for 
textiles. Plastics especially 
creasing use, said. 

The Cleveland District Council made 
student membership prize awards 
ten students from the Cleveland area. 
Following brief account current 


Mr. Garwood (center), who addressed the 
March Cleveland District meeting, flanked 
District Vice-Chairman Gray (left) 
and Chairman Lansing. 


activities and explanation the 
purpose the student membership 
prize awards ASTM Assistant Secre- 
tary Fred Van Atta, the students were 
introduced District Chairman James 
Lansing. Awards were made the 
following students from Case Institute 
Technology: .Howard Conlon, 
Wayne Hamilton, George Ikeda, 
and Donald Sherman, graduate 
students the Department Civil 
Engineering Engineering Mechanics; 
and William Tuppeny, graduate stu- 
dent the Department Mechanical 
Engineering. Fenn College students re- 
ceiving awards were: Peter Young- 
werth, Joseph Gyure, Anthony Vac- 
cariello, William Escher, and Lawrence 
Kreps. 


WESTERN NEW 


Less Corrosion Autos Predicted 


most useless thing 
know reliable data which con- 
tradict common said 
ASTM President Frank LaQue 
address before joint meeting the 
ASTM Western New 
District, and the Western New York 
Section, American Chemical Society, 
Niagara Falls, Y., April 18. 
Elaborating his initial statement, 
President LaQue cited experiments 
which first glance purported show 
that salts used for clearing icy streets did 
not increase corrosion automobiles. 
More careful examination the experi- 
mental environment disclosed that sam- 
ple tabs attached taxis were washed 
every time the taxis were washed, while 
control samples had not been. Thus 


; 
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result this experiment there ap- 
peared significant difference be- 
tween the control samples and the ex- 
perimental tabs. Conclusion drawn 
was that metal contact with road 
salts would not corrode rapidly washed 
frequently. data which 
does; not follow common knowledge, 
particularly the study corrosion, 
should accepted Mr. 
results quite readily the 
corrosion, but have some difficulty with 
our 

Predicting that there would less 
corrosion in the cars of the future, Mr. 
LaQue cited examples progress 
which based his forecast: new anti- 
corrosion coatings surfaces not 
well ventilated; unit-body construction; 
better drainage (especially for door and 
fender panels); use steels more re- 
sistant corrosion; and better plating, 
including greater thickness and more 
coats nickel and chromium. 

Presiding the meeting was Dr. 
Fred Whaley, Linde Co., newly elected 
chairman the ACS Section. Charles 
Pope, Eastman Kodak Co., chairman 
the ASTM District, represented the 
District Council dinner preceding 
the meeting. 
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This one series photographs from collection 
compiled Prof. Jasper Draffin and displayed 
the Arthur Talbot Laboratory, University 


Commerce Dept. Urged 
Special NAS Committee 


Commerce Department funds 
search and development and the ap- 
pointment Assistant Secretary 
Commerce for Science and Tech- 
nology are being recommended 
the National Academy Sciences 
“The Role the Department 
Commerce Science and 
nology,” said the report, “are playing 
increasingly larger part the in- 
dustrial and business activities the 
The recommended expansion 
needed ensure that the Commerce 
Department can fulfill “its responsibil- 
ities the progress the nation’s 
science and technology.” 

The committee recommends the es- 
tablishment Office Assistant 
Secretary Commerce for Science and 
“with professional and management 
experience science and technology.” 
would have responsibility for the 
Bureau Standards, the Patent Office, 
the Coast and Geodetic Survey, the 


Weather Bureau, the Office Tech- 
nical Services, and cognizance the 
science and technology activities 
the Maritime Administration and the 
Bureau Roads. 

provide the enlarged program, 
well the staff and the facilities 
implement it, the committee recom- 
mended that the Department’s 1959 
operating budget $22 million for 
research and development doubled 
soon the funds can effectively 
used, and that reach eventual 
level some $75 million. 

thanking the committee for its 
valuable services, Commerce Secretary 
Frederick Mueller stated that 
the budgetary increases and program 
expansions which proposed already 
have been effected are recom- 
mended now before 
the Congress. One particular 
entirely new ultramodern plant for the 
Gaithersburg, appropria- 
tions for planning were requested 
and granted Congress year. 
This year’s 1961 budget requests 
$23.5 million construction. 
When completed, the layout will 
one the finest units government 
laboratories the 
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Born 


Connecticut, Alexander Holley became mechanical 


engineer remarkable ability. 


Energetic, per- 


sistent, and inventive, sought means” 


doing work. 


improved many kinds ma- 
chinery, but his life work was the making steel. 
Holley was responsible for the early development 


the Bessemer process this country, and Troy, 
made the first commercial Bessemer steel 


the United States. 


small but most 


truly and most truly practical 
school philosophers whom may desig- 
nale original investigalors—men who 
come close nature, who search into first 
principles, and who follow all things 
that scientific, and therefore fruitful, method 
which the relations and force 
are discovered, classified, and brought within 
the reach practice. 
not indeed creale the laws 


These wonderful men 


they sometimes almost seem but they 


into the trembling mountain and the 
thick darkness, and bring down the tables 


upon which they are 
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Technical 
Committee 
Notes 


Sun and Laboratory 
Exposure Data Prasented 


CULMINATING extensive 
exposure’ program evaluate fading 
characteristics leather, both outdoors 
South Florida and 
laboratory conditions, the 
Joint Committee Leather presented 
complete report the findings its 
meeting Philadelphia March 17. 
Dr. Robert Stubbings reported fading 
data for different leathers terms 
Langleys and sun hours for outdoor 
exposures and for four different types 
Fadeometers and the Hanovia lamp. 
terms relative change three 
dimensions the Hunter color solid, 
conditions causing the greatest the 
least amount change per unit time 
were, order, sun hours, Langleys, 
Fadeometers, and the Hanovia lamp. 
Data average, standard deviation 
and coefficient variation were given 
for the seale (lighter, darker) for 
the (+a redder, greener) 
and the scale more yellow, 
more blue). 

This extensive exposure program will 


summarized for publication, and 


planned deposit all the exposure data 
for reference the ASTM Research 
repository. Objective the 
program develop laboratory test 
that can used for evaluating fading 
properties leather and 
have some degree correlation with 
outdoor exposure. 

Certain other factors relating the 
stability leather under various deteri- 
orating influences were covered 
special meeting the Deterioration 
Section. Reports were presented 
interlaboratory studies perspiration 
resistance, heat stability, 
cleaning and laundering. 

relating the water absorptive and 
transpiration properties leather 
comfort when leather used shoes 
and clothing. This 
much the attention the Research 
Subcommittee, which plans prepare 
statement evaluating comfort 
properties leather for consideration 
the new ASTM committee 
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Psychophysical Testing now being or- 
ganized. Also, this connection, the 
committee has studied several methods 
for determining thermal conductivity 
leather. Attempts are being made 
also relate this property comfort. 

Officers elected for the next two-year 
term, beginning after the Annual 
Meeting are: chairman, 
vice-chairman, Lewis; and secre- 
tary, Milton Bailey. The committee 
also elected the following members-at- 
large for the Executive Committee: 
Battles, Robert Stubbings, and 
Young, Jr. 


Recommended Practices for 
Infrared, Ultraviolet Analyses, 


Publication tentative recom- 
mended practices for general techniques 
infrared quantative and rec- 
ommended practices for general tech- 
niques ultraviolet quantitative anal- 
ysis was recommended the meet- 
ings Committee E-13 March 
Pittsburgh, Pa., conjunction with 
the Pittsburgh Conference Analytical 
Chemistry and Applied Spectroscopy. 
Intensive study these methods since 
their publication for information only 
June, 1959, has shown need for only 
minor changes before these recom- 
mended practices are advanced tenta- 
tive status. Reference these recom- 
mended practices 
troscopy test methods should consider- 
ably reduce the detailed instructions 
that otherwise must repeated 
those methods. 

The coverage published absorption 
spectral data the Wyandotte-ASTM 
brought date. This index now 
being prepared Wyandotte Chemicals 
Corp. under the sponsorship Com- 
mittee for distribution 
Availability was announced new 
(seventh) supplement the infrared 
spectral data index, new (third) sup- 
plement the infrared formula-name 
index, and the first supplement the 
ultraviolet empirical 
dex. Plans are under way issue in- 


dexes spectra the near-infrared 
and visible ranges. 

Symposia analytical applications 
nuclear magnetic resonance and 
theory and instrumentation molecu- 
lar fluorescence spectroscopy were spon- 
sored Committee E-13 the Pitts- 
burgh conference. 


Sensory Evaluation Subject for 
New Committee E-18 


ASTM 
E-18 Sensory Evaluation Materials 
and Products will organized early 
October, with the following scope 
recommended the Steering Com- 
mittee and approved the Board 
Directors: 


The promotion knowledge, stimula- 
tion research, and the development 
recommended principles and practices for 
the sensory evaluation 
crimination and preference) materials 
and products. 

These aims shall furthered by: 

Cooperation with other committees 
the Society and with other organiza- 
tions. 

Preparation standard definitions 
and nomenclature. 

Establishment principles psy- 
chophysical test methods. 

tices for design and tests, col- 
lection data, and analysis and inter- 
pretation results. 

Fostering study relationships be- 
tween sensory evaluations and physical 
and chemical measurements. 

technical publications and symposia. 


The following subcommittee structure 
will recommended the organiza- 
tion meeting: 


Advisory Subcommittee 

Subcommittee Definitions, Nomen- 
clature, and Editorial 

Subcommittee Principles Psy- 
chophysical Test Methods 

Subcommittee III Preparation 
Recommended Practices 

Subcommittee Instrumental-Sen- 
sory Relationships 


Amos Turk, odor consultant, 
Danbury, Conn., has been designated 
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the Board Directors temporary 
chairman. While the Steering Com- 
mittee agreed that there should 
limitations the total number 
members, nevertheless membership 
should open only those who can 
make technical contributions the com- 
mittee’s work. Expressions interest 
participating this activity are 
and should addressed 


ASTM Headquarters. 


Plastic Foam Makers Now Have 
TDI, POPG Specifications 


Final approval Committee D-20 
Plastics new specification for tolu- 
oxypropylene glycol (POPG), effected 
its March meeting Cincinnati, will! 
aid urethane foam producers 
quality two their most important 
raw materials. Developed coopera- 
tion with the Society the Plastics In- 
dustry, the new specification will appear 
the Committee D-20 Annual Report 
preprint available next month. The 
specification covers three types TDI 
and one type POPG. The three types 
TDI differ only their isomer ratio 
and are designated terms the per- 
centage 2,4-isomer with remainder 
the 99.5 per cent pure material the 
2,6-isomer. Type 97.5 per cent 
Type per cent, and 
Type III per cent. 

The above action was one many 
taken the Cincinnati meeting. Sub- 
jects covered some the new 
tentatives proposed the committee: 
new tests for brittleness temperature 
plastics films; methods for viscosity 
measurements; new specifications for 
rigid PVC and ABS plastics and PVC 
for 
styrene-butadiene compounds, 
epoxy resins, and for woven glass fabric 
for reinforced plastics. The committee 
also completed work new recom- 
mended practice for determining the 
degree exposure plastics arti- 
ficial This 
method employs specimen acrylic 
plastic containing special fugitive 
dye which has fading characteristics 
that depend the degree and amount 
exposure. This practice can used 
correlate laboratory weathering with 
outdoor exposure using standard 
fading specimens under both exposure 
conditions. 

Reinforced Plastics Work Expands. 
Very large structures are often made 
reinforced plastics, and with this type 
sample the material cutting pieces 
out the structure. Needed 
reliable way assess the properties 
the structure without 
this problem, the committee 


established new section inspection 
and nondestructive testing. There are 
cut specimens from structure, and the 
procedures for handling this problem 
will under another 
sample preparation. third new 
section will cover preimpregnated and 
premixed materials. 

Connor Presents FHA Plastics Prob- 
lems. Mr. Neil Connor, head the 
Architectural Standards Division 
the Federal Housing Administration, 
outlined special meeting the com- 
mittee the problems the FHA 
insuring houses against premature fail- 
ure the structure and its components. 
pointed out that while many plastics 
have found favor housing construc- 
tion and are giving good service, there 
are others which, for various reasons, 
have failed. urged the committee 
establish standards for plastics materials 
and products that can the basis for 
both the adoption these materials 
building codes and for approval for 
FHA loans. 

This whole subject plastics 
building and the problem developing 
adequate standards under active 
consideration the executive group 
the plastics committee. full dis- 
cussion the subject scheduled for 
the June meeting. 

Statistical Approach Specifications. 
Dr. William Pabst, Jr., chief statis- 
tician the Bureau Naval Weapons 
and member Committee E-11 
Quality Control, spoke the plastics 
committee about expanding the use 
statistics problems. 
Dr. Pabst told about the work Com- 
mittee and suggested ways 
which the plastics committee could 
profit from this work. Dr. Pabst’s 


talk was the fourth series indoc- 


trination lectures statistics spon- 
sored the committee. 

The committee elected the following 
officers serve for the next two years, 
beginning after the Annual Meeting 
this June: DeCoste, chairman; 
Paul Willard, vice-chairman; John 
Hanna, Henry 
Gunst, membership secretary; and 
Charles Ferraro, recording secretary. 


New Specifications Coming for 
Limestone, Sandstone 


step was taken 
the development specifications for the 
five most common natural building 
stones the meeting Committee C-18 
Natural Building Stones held 
Washington, C., March 25. With 
tentative specifications for structural 
granite 422) and for roofing slate 
406) already published, well pro- 
posed specification for marble for ex- 
terior use published 


only, drafts proposed specifications 
for limestone and for sandstone were re- 
viewed. The proposed specification for 
exterior limestone includes requirements 
for composition, structure and texture, 
classification, and such physical proper- 
ties crushing and transverse strength, 
porosity, absorption, 
gravity, color, and abrasive resistance. 
The proposed specification for exterior 
building sandstone includes selection, 
sampling, and testing requirements 
well physical properties similar 
those for limestone. Final drafts for 
committee action are expected this year. 
Outgoing Chairman Currier 
presented interesting and 
thoughtful résumé the work that 
should done the committee. 
addition completing the series 
standard specifications 
stones, the committee should develop 
specifications for interior finish stones 
and finishes well. proposed that 
study group formed review the 
scope and further interest Committee 
C-18. The greatest current problem 
establish means evaluating the 
durability stone for exterior use. The 
gap between actual performance use 
and laboratory tests has not yet been 
bridged. need for further 
definitions and nomenclature which 
should include textural terms well 
commercial forms stones such cut- 
stone, ashlar, rubble, others. 
Sampling this field possibly more 
difficult and complicated procedure 
than with other natural materials. 
present, the consumer must generally 
rely the integrity the producer. 

The newly elected chairman Com- 
Mines. Incumbent Vice-Chairman 
Coe and Secretary Eaton were re- 
elected. 


Staining, Foaming, Corrosion 
Engage Antifreezes Committee 


D-15 En- 
gine Antifreezes, its April meeting 
Washington, received the report 
interlaboratory study provide data 
for proposed procedure for determining 
the effect commonly encountered 
staining agents organic 
Three manufacturers sup- 
plied test panels eight different fin- 
ishes and colors for the study, which 
were subjected ten different solutions. 
The data show that considerable prog- 
ress has been made toward establishing 
test procedure. 

Interlaboratory studies show that 
enough progress toward 
foaming test engine antifreezes has 
been made that recommended stand- 
ard may ready next fall. 

Collaborative studies improve the 
glassware corrosion test, Method 
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1384, and studies establish the effect 
antifreezes rubber hose were reported 
and discussed. The data from the hose 
burst test show considerable variation, 
and revised approach will subjected 
new interlaboratory study. 


How Long Can Shipping Containers 
Safely Stacked? 


AVAILABLE data stack- 
ing load performance shipping con- 
tainers were reviewed Committee 
D-10 Shipping Containers Atlantic 
City, April This information will 
serve basis for prac- 
tice for safe stacking life shipping con- 
tainers. This practice will contain 
condensation the considerable work 
stacking completed the Forest 
Products Laboratory, and will explain 
the variables considered deter- 
mining stacking life shipping contain- 
ers: shock-loading, eccentricity load- 
ing, vibration, atmospheric conditions, 
length time, and dead load. 

Work continuing instrumenta- 
tion for determining the prop- 
erties package cushioning materials 
1596). New cushioning materials con- 
tinuously being developed call for 
further refinements measurement 
techniques. The committee particu- 
larly interested hearing from research 
workers this field. Those using elec- 
tronic devices measure impact, vibra- 
tion, shock connection with any 
type material are urged get touch 
with Kellicut, Forest Products 
Laboratory, Madison, Wis. 

The considerable interest tests for 
interior packing materials has encour- 
aged development tests for materials 
for exterior use the shipping con- 
tainer. Accordingly, new Subcom- 
mittee Exterior Packing has been 
formed. first area interest 
tapes, including reinforced, antiskid, 
pressure-sensitive, and glued tapes. 

Data from persons having consider- 
able experience with the shipping con- 
tainer tests for vibration (Method 
999), incline impact (Method 880), 
and water vapor resistance (Method 
1008) were evaluated for possible future 
revision these methods. 


New Wood Adhesives 
Subcommittee Surveys Its Field 


THE spring meeting 
Committee D-14 Adhesives, Phila- 
delphia, Pa., April the new subcom- 
mittee wood adhesives presented 
series discussions review the current 
status research and testing this field 
basis for standard methods. 
cussions covered particle board binders, 
wood adhesive research using cross-lap 
specimens, proposed revisions the 
block-shear 905) and the plywood- 
shear 906) tests, preparation wood 
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surfaces for gluing, and estimation 
wood failure standard tests. 

Recent work metal-to-metal ad- 
hesive testing was also presented cover- 
ing lap-shear, creep, high temperature, 
and peel testing, well metal surface 
preparations for adhesives for nonde- 
structive investigations. 

Proposed tests flooring adhesives 
include strength tensile shear, re- 
sistance warm soap solutions, and 
temperature resistance. Consideration 
being given the preparation 
standard concrete test slabs for use 
substrates evaluating tile adhesives 
and also method determining the 
amount moisture concrete slabs. 

Other new methods presented for com- 
mittee action include: recommended 
practice for defining the conditions for 
the exposure adhesive specimens 
high-energy radiation before testing, and 
outdoor weathering adhesive bonded 
structures. Completed 
include those for poly(vinyl acetate) 
emulsion adhesives, and adhesives for 
sealing top flaps shipping containers. 


Flexible Barrier Seal Strength Test 
Being Revised 


Revisions the proposed 
method testing the seal strength 
flexible barrier materials were presented 
Committee F-2 Flexible Barrier 
Materials its meeting Atlantic City, 
April These include various impact 
tests, such the pendulum and the 
dart-type. Methods for clarity, and 
water and gas transmission were also 
discussed; these tests are being de- 
veloped cooperation with other 
ASTM committees. 

Chemical tests used the flexible bar- 
rier field have been collected for review 
and possible standardization. Interest 
was shown methods for extractable 
materials flexible barrier materials. 
Existing methods for extraction will 
presented the next meeting. 

The first step toward performance 
specifications being taken as- 
sembling complete list all flexible 
barrier properties and locating existing 
methods cover them. This survey 
will serve basis for the develop- 
ment specific test methods. 


New Subcommitiee Setup for 
Asbestos-Cement Committee 


MAJOR reorganization 
committee structure was approved 
the meeting Committee C-17 As- 
bestos-Cement Products held New 
York City February and 18. Sub- 
committees formed according type 
product replace the present sub- 
committees, which were established 
the time the organization the com- 
mittee The new subcom- 
mittees: 


Technical Committee Notes 


Executive Subcommittee 

Subcommittee Nomenclature and 
Editorial, Heausler, chairman 

Subcommittee Research, Wiliam 
Lerch, chairman 

Subcommittee III ISO Technical Com- 
mittee 77, Asbestos-Cement Products, 
Cran, chairman 

Subcommittee Roofing and Siding, 
Crippen, chairman 

Subcommittee Flat and Corrugated 
Board, Williams, chairman 

chairman 


The determination the organic fiber 
content asbestos-cement products 
now covered new tentative method 
test accepted for recommendation 
the Society. proposed method test 
for uncombined calcium hydroxide, 
replace the alkalinity test now 
the ASTM specifications asbestos- 
cement pipe 296 and 428), under 
consideration. 

The first group some definitions 
terms relating asbestos-cement 
products was reviewed and accepted, 
subject letter ballot. The committee 
approved move separate all meth- 
ods test from specifications and 
combine them under separate ASTM 
designation. result, the committee 
will recommend (1) separate proposed 
methods sampling and testing asbes- 
tos-cement flat sheets, roofing and siding 
shingles, and clapboards and (2) meth- 
ods testing asbestos-cement pipe. 
The methods test for evaluating cor- 
rugated asbestos-cement board, how- 
ever, remain the specification for this 
material 221). 


C-16 Studies Research Program 
Refiective Insulation 


use reflective insu- 
lation the atomic field presents in- 
teresting area research Committee 
C-16 Thermal Materials, 
discussed its meeting Charleston, 
C., March 8-10. proposed re- 
search project, approved the com- 
mittee, will presented the Ad- 
ministrative Committee Research 
bearing the title “The Effectiveness 
Reflective Insulation Gaseous Envi- 
ronments High Temperatures and 
High This basic re- 
search program the use reflective 
insulation nuclear reactor chambers, 
afterburners jet engines and mis- 
siles, well inside vessels used the 
chemical field. 

Steps were taken implement the 
new philosophy specifications based 
establishing the requirements prop- 
erties thermal insulation type 
rather than composition and generic 
terms. Systems classification are be- 
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Technical Committee Notes 


ing studied whereby products will qual- 
ify according their ability meet the 
properties established. 

The scope the committee will 
broadened include coverings used 
preserve the thermal insulating 
ciency coating materials. 

need for determining thermal con- 
ductance and transmittance low tem- 
peratures down has led forma- 
tion task group investigate the 
use the present guarded hot box 


Defense 


(And, egad, it’s about time!) 
ROBERT 


Next bubonic 
plague and the seven-year itch, com- 
mittees rank the world’s greatest 
menace. Nadir Hif, noted rocket ex- 
pert, testimony before special com- 
mittee the Doughnut-Hole Cutters’ 
Union 747 stated flatly that would 
have man outer-galactic space right 
now weren’t for interference com- 
mittees. His Highness, King Horatius 
Applecore, speaking for his little princi- 
pality Outer Euremia, reported that 
crimes violence children 2.4 years 
age had per cent for 
1959 over 1958, all due his Prime 
Minister’s 
Harold Baldpate, famous hair stylist 
who follows the humanistic sciences 
hobby, stated unqualifiedly that com- 
mittee meddling was entirely responsible 
for the population explosion under- 
developed nations. 

Some our most distinguished scien- 
tists have expressed condemnation 
committees more precise evaluation 
than used lay leaders. Professor 
Archie Hopalong, originator the Hopa- 
long Hypothesis, measures committees 
(give take point two). Ina re- 
cent address the Wisconsin Commis- 
sion Deputy Sewer Pipe Inspectors, 
stated the situation succinctly: 
there intelligence, can stupidity 
far 

the other hand, the Thipplehoof 
Theorem uses the number committee- 
men the basic consideration. 
ing Herr Thipplehoof, who plots ef- 
fectiveness against numbers, the ideal 
committee consists entirely one man 


! Executive Secretary, Materials Advisory 
Board, Division of Engineering and Indus- 
trial Research, National Research Council. 

? Warren Weaver, ‘‘Report of the Special 
Committee,’ Science, Vol. 130, No. 3386, 
Nov. 20, 1959. 


method 236) these low tempera- 
tures. line with need for so-called 
methods for determining ther- 
mal conductivity, requested other 
ASTM technical committees, round- 
robin test program will lay the ground- 
work for method test using the ther- 
mal conductivity probe. 
meter conductivity apparatus will also 
studied. 

Determination water absorption 
preformed block-type thermal insulation 
the subject proposed method 
test now being circulated the responsi- 


ble subcommittee. This procedure does 
not apply high-temperature block and 
pipe insulations above 212 recom- 
mended practice for cutting beveled 
blocks for pre-formed thermal insula- 
tion also under study. The subcom- 
mittee concerned with loose-fill insula- 
tion attempting standardize 
method test for determining density 
materials this category. Thermal 
stability coatings for thermal insula- 
tion will determined proposed 
method test which ready for com- 
mittee approval. 


who does all the work. The rest sit 
around discussing 
genius-type grandchildren, and the hole- 
in-one they made last summer (unfortu- 
nately there were witnesses). These, 
he theorizes, should not be counted as 
committee members but foggy ecto- 
plasms the fourth order, composed 
tons. 

Perhaps the most scientific approach 
the Papadoupilas Postulate using Has- 
22nd law quantum me- 
chanics. When the good Professor 
Papadoupilas wants measure com- 
mittee for effectiveness, the operation 
simple. constructs quaternary 
mathematical model, cranks into the 
IBM, takes one look the emerging 
tape and says: “This Committee ain’t 
good 

Now, underneath all this joking about 
committees, there serious substrate, 
growing concern about the committee 
system, its cost the sponsors, and the 
good it, any. Our time taken 
more and more with committee work, 
and when observe ineffective com- 
mittee more criticism added. Warren 
Weaver, ostensibly facetious article 
has outlined typical report 
typical committee. The piece 
delightful reading, but only thinly dis- 


guised the underlying criticism one 
the most distinguished our sci- 
entific community. 

The trouble, course, obvious. 
ask committees perform functions 
for which they are pathetically unsuited. 
this history the world, commit- 
tee has made important discovery 
nature’s secrets, has invented any- 
thing, has engineered anything, 
produced anything; yet, continually 
ask them these things, know- 
ing full well they will fail. 
not blame committees, blame instead the 
naive folks who ask them impossi- 
ble jobs. 

few years ago, one Frank Tat- 
nall’s little publications, there was 
brief historical review strain-gage de- 
velopment. seems that the early 
days, when strain gage was new and 
fascinating laboratory gadget, but 
enormous potential, was decided that 
this little must not grow 
like Topsy but must have planned fu- 
ture. Accordingly, committees were 
formed run the Whole Business 
Well, the little gadget did grow up, 
fact grew into new scientific area 
stress analysis, but the committees were 
still busy with the General Plan, 

(Continued 
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Rheological Testing Elastomers Low 


Temperatures. 


Part 


BOOR, HANOK, CONANT, and SCOVILLE, JR. 


Low-Temperature Cor- 
relation Section Subcommittee 
ASTM Committee E-1 Methods 
Testing, established March, 1951, has 
published reports its work 
The present paper describes additional 
work performed result the conclu- 
sions reached the work rheological 
testing (3). appeared that .the 
various test procedures studied, shear 
recovery (method offered some prom- 
ise approach that would character- 
ize elastomer respect its rheolo- 
gical response low temperature. 

The theory presented Co- 
nant, Hall, and Lyons brief, 
based the demonstrated equiva- 
lence (measured shear stressing) 
creep and recovery given tempera- 
ture and the extension this concept 
into continuous relationship between 
time, temperature, and rheological be- 
havior. 

The principle states that elasto- 
mer under load certain temperature 
will attain certain percentage its 
equilibrium ultimate strain that 
versely, this same temperature and 
time, will recover the same percentage 
its equilibrium strain when unloaded 
from condition equilibrium strain. 
noted that while the value 
strain can varied over wide range, 
the percentages creep recovery will 
nearly the same. The original paper 
demonstrates this equivalence 
Hevea, styrene-butadiene rubber (SBR), 
neoprene, rubber, and butaprene 
formulations. Plotting creep 
per cent against log time gives 
curves which characterize the various 
polymers. 

All the original data were obtained 
specimens subjected shear stresses. 
This method involves preparation 
special test specimens consisting 
double sandwich which the elastomer 
special stressing 


NOTE—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author authors. Ad- 
dress all communications ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 


*The opinions and assertions 
paper are the authors’ and are not 
construed official reflecting the views 
the Armed Services the industrial 
laboratories concerned. 

1The boldface numbers parentheses 
refer the list references appended 
this paper. 
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SCOVILLE, JR. graduated from Stevens Institute 


Results are given from cooperative study determine the extent which 
certain superposition principles are applicable analysis different types 
deformation elastomeric materials. Briefly, these principles are: (1) 
covery rate from equilibrium deformation after removal given load 
equivalent the creep rate from zero deformation upon application that 
load and, (2) creep, recovery, stress relaxation curves obtained dif- 
ferent temperatures can pieced together into continuous curve time 
versus deformation stress. Both principles are predicated the use 
essentially equilibrium deformation stress base from which the per- 
centage change with time calculated. 

The first the above principles was demonstrated for both torsional and 
shear deformations, but not for tensile deformations, possibly because some 
inaccuracy the test method. The second principle was demonstrated for 
shear creep, shear recovery, torsional creep, torsional recovery, and tensile 
stress relaxation. Applications this method analysis are given show 
how the rheological behavior elastomer given temperature may 
predicted for very short for very long periods creep, recovery, stress 
relaxation from measurements made series temperatures. 


LADISLAV BOOR, chief, Instrument Section, Technical Divi- 
sion, Military Clothing and Textile Supply Inspection Agency, 


ment engineer. 


MAX HANOK has been engaged elastomer research 

the Elastomers Development Section, Material Laboratory, 

New York Naval Shipyard, since 1950. chief interests 
have been the studies adhesion, and rheological 
properties low temperatures, and the development 
method for determining crystallization rates and cure based 


number 


Technology mechanical engineer 1934 and joined 
Rubber Co. the same year. After serving assistant devel- 
opment manager for the Passaic plant until 1958, Mr. Scoville 
joined Boston Woven Hose and Rubber Co. Cambridge, 
Mass., technical director. 
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Army Quartermaster Research and Development Divi- 
sion, Philadelphia, Pa. Mr. Boor received his B.S. Chemistry 
from The Pennsylvania State University and has been with 
New Jersey Zinc Co. doing work quality control 
cellulose plastics; American Cyanamid Co. physicist, 
ing laboratory; and American Instrument Co. develop- 


CONANT has been engaged physics research the 
Chemical and Physical Research Laboratories The Fire- 
stone Tire and Rubber Company, Akron, Ohio, since 1943. 
One his major fields interest has been the field low- 
temperature properties elastomers which has had 
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apparatus. Correction for the Gough- 
Joule effect inherent the method 
expressing deformation particular 
time percentage the equilibrium 
strain complete recovery the given 
temperature. 

Since the apparatus for testing 
shear somewhat complicated and not 
commonly available, the question pre- 
sented itself the possibility measur- 
ing the same type behavior under 
other forms stress such tension 
torsion, apparatus for which more 
widely available. 

was decided investigate the 
problem assigning various col- 
laborators certain subdivisions the 
work, basis their specialized 
equipment and experience. 


110 


Creep, per cent 


Time After Deflection, min 


Fig. 


The various phases the work were 
performed the following laboratories: 
Shear creep and relaxation—Fire- 
stone Tire and Rubber Co., Akron, 
Ohio, under direction Conant. 


United States Rubber Co., Passaic, 


J., under direction Scoville, 
Jr. 

and decay—Naval Materials 
Laboratory, New York Naval Shipyard, 
Brooklyn, Y., under direction 
Chatten and Max Hanok. 

Correlation results—Philadel- 
phia Quartermaster Depot, 
Army, under direction Ladislav Boor. 

All compounds were prepared by Mr. 
that all laboratories were 
testing the same material. addition, 
all test specimens except for those 
used the shear test were prepared 
Mr. Scoville, that states cure were 
uniform. The compounds used were 
the same Hevea gum and SBR tread- 
type stocks those used the paper 
Chatten (3). 


stress 


Experimental Procedure 


The experimental procedure involved 
two phases for all forms stressing. 
the first phase, the equilibrium strain 
shear, tension, and torsion and the 
equilibrium stress tension was deter- 
mined after initial deflection the 
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Torsional creep Hevea compound. 


specimen and after the subse- 
quent reduction the temperature 
—60 —70 and —80 The 
specimen was maintained de- 
flected position throughout the entire 
procedure. This deflection course 
increased with decrease temperature 
for the creep determinations and was 
held constant for the stress determina- 
tions. Values were determined min 
after deflecting the specimens 
and min after achieving thermal 
equilibrium each the succeeding 
lower test temperatures. 

the second phase the experi- 
mental work, the creep and stress re- 
laxation values were determined in- 
tervals 0.2, 0.5, and min after 


aw t2F 


were conditioned for min the un- 
temperatures before applying 
load fixed strain for the determina- 
tion deflection stress during the 
min period. The deflected specimens 
were permitted return assumed 
zero deflection removing all the 
deflecting force and then proceeding 
the next higher temperature. 


Method Plotting Continuous Time- 
Temperature-Rheological Property 
Curves 


The creep and recovery data, obtained 
using the shear, torsional, and tensile 
data, obtained using the tensile method, 
were plotted families curves per 
cent rheological property function 
log time, shown Figs. and 


Oo} 
— 
| 
69 > 40 0 
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0. 1.0 5. 


ime After Deflection, min 


Fig. recovery Hevea compound. 


_ 

2 

0 

Equivalent Time from Beginning of -8OF Recovery, 


Fig. relationship from shear recovery Hevea compound. 


Equivalent Time from Beginning of -GOF Recovery, min 


Fig. 


the initial specimen deflection the 
lowest test temperature which re- 
quired deflection could produced. 
This was followed determinations 
the same time intervals each the 
succeeding higher temperatures used 
the equilibrium determinations, 
and including The specimens 


Time-temperature relationship from shear recovery SBR compound. 


The ordinates the creep and stress 
relaxation curves represent percentages 
the equilibrium values determined 
the indicated temperatures. The ordi- 
nates the recovery curves represent 
percentages the deformation 
covered after unloading each the 
indicated temperatures. 
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The families curves were then 
plotted continuous functions time, 
temperature, and rheological property 
the manner described 
(5) for shear creep and recovery, 
and Tobolsky (6) for stress relaxa- 
tion. effect, the method consists 
end-to-end joining the families 
curves given plot those Figs. 
and into continuous curve the 
type shown Figs. and with the 
lower temperature portions the curve 
appearing the shorter log time inter- 
vals. The time scale the composite 
curve, which consists adjacent 
overlapping 10-min periods, 
made continuous starting the time 
which values are available 107! 
min and naming each the succeeding 
log cycles increasing powers 10. 

The method plotting the contin- 
uous curves involves the assumption that 
continuous relationship exists, then 
discontinuities the composite curves 
indicate the lack data over particu- 
lar temperature range, while identical 
values determined two succeeding 
temperatures indicate identical re- 
lationship. Accordingly, order 
eliminate discontinuities plotting the 
composite curves, one more log time 
cycles were placed between plotted 
points, required, and the curve was 
continued through these cycles. 
example seen Fig. which time 
was added the time interval 
min. the other hand, the 
much more common occurrence 
the appearance nearly equal values 
test temperatures. These 
points were overlapped making the 
10-min cycle one tempera- 
ture identical with the 
cycle the next higher experimental 
temperature. Fig. for example, 
the 2-min and 5-min values —48 
are nearly coincidental with the 0.2-min 
and values obtained —40 


was 


Details Each Procedure 


Shear Creep and Recovery 

The apparatus consisted essentially 
double sandwich-type specimen that 
observations could made the speci- 
men deformation the test conditions 
were varied (1). half the 
sandwich was in. cross-section 
and in. long. performing re- 
covery test, the specimen was allowed 
remain under (28.5 psi) load 
for room temperature and then 
cooled while still under load, 
thus producing essentially state 
equilibrium deformation. The load was 


Firestone Tire and 
Rubber Co. 

Method Test for 
Evaluating Low-Temperature Characteris- 
tics Rubber and Rubber-Like Materials 
Temperature Retraction Procedure 
(TR Test) 1329), 1958 Book ASTM 
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then removed and the progressive re- 
covery was noted for min, after which 
the load was reapplied and the specimen 
temperature was raised the next 
higher temperature. Another recovery 
reading was obtained and then the test 
was repeated still higher temperatures. 

The shear specimens were adhered 
steel end and center plates curing- 
type adhesive. 3000 was satis- 
factory for both Hevea and 
ficulties clamping the specimen dur- 
ing the test were thus reduced 
minimum. The long, thin shape was 
chosen that the deformation under 
load would approach pure shear. The 
difficulty associated with the 


diagram the essential parts 
the apparatus given Fig. 

Composite curves showing recovery 
from equilibrium shear deflection are 
given for Hevea Fig. and for SBR 
Fig. has shown that 
these curves would duplicated re- 
sults showing percentage creep from 
zero deformation. 


Tensile Creep and Recovery 


The apparatus used was the regular 
temperature-retraction 
ment used ASTM Method 
and illustrated Fig. only 
modification was the use extra 
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Fig. relationship from torsional creep SBR compound. 
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Fig. relationship from torsional creep Hevea compound. 


—DIAL GAGE 


SANDWICH 
SPECIMEN 


HOOKED WEIGHT 


+—OIL DASHPOT 


Fig. 7.—Diagram shear creep and 
recovery apparatus. 


use shear deformation that 
specimen preparation. special mold 
designed hold the metal inserts re- 
quired, the inserts must thoroughly 
cleaned and masked, the proper adhe- 
sive applied and conditioning time 
before curing must allowed. 


Courtesy American Instrument Co. 


Fig. 8.—Temperature-retraction 
apparatus. 


87) 


4 
¢ 
FOR DIAL GAGE 
f Z 


steel scale measure retraction ex- 
tension under temperature 
The glass flask used bath 
acted magnifying glass aid 
reading the bench marks inscribed 
the specimen. difficulties were 
noted reading. Sufficient load was 
applied extend the T-50 specimens 
per cent noted the upper grad- 
uated scale. Component 
wire and string were counter- 
balanced but not the specimen weight. 
Although the pulleys were 
mersed the bath, 
however, be nearly the same for creep 
for recovery measurements. The 
stress load was noted but did not enter 
into the calculations since strain was 
the important variable concerned. The 
procedures were follows: 


changes. 


Tensile Creep: 

Determine load extend specimen 
per cent room temperature. 

With load applied specimen, 
flex times +10 per cent, then rest 
min under load. Place bath and 
measure at room temperature. 

With applied, reduce 
temperature +20 hold min and 
measure. 

—60 and hold min and 
measure each temperature. 
end —80 test release load 
and remove from bath. Observations 
obtained represent the equilibrium strain 
the respective temperatures. 

Place specimen oven min 
158 F. 

Place specimen bath without 
load, depress temperature 
hold min stabilized 

Add same load step and 
measure extension 0.2, 0.5, and 
min. 

Remove load, raise temperature 
next step, hold min, 
and until back room temperature. 


1 
i 

9 


repeat steps 5 


Tensile Recovery: 

tun same tests steps through 
After oven aging continue follows: 

With load applied cool specimen 
bath —80 hold for min. 


Remove load, measure bench marks 
next step, hold min. 
Repeat steps and for each test 
temperature until back room tempera- 
ture. 


Summary curves are shown Figs. 
10, and 11. 


Torsional Creep and Recovery 

A Clash-Berg torsional tester (7) 
was used determine both torsional 
creep and torsional 
hedral specimens, in. long in. 
wide nominal slab thickness 
0.075 in. were placed individually 

‘ASTM Method of Test for Stiffness 


(D 1043), 1958 Book of ASTM Standards, 
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the span between the jaws this 
instrument, and the angular deflection 
was determined the torsion head 
under constant load and after re- 
moving the load, for the creep and re- 
covery tests, respectively. The creep 


specimens immersed alcohol 
bath contained Dewar 
Temperatures were controlled and main- 
tained within the alternate 
addition solid carbon dioxide cool 
the bath, and the insertion heat 


and recovery specimens were twisted resistant glass test tube containing 
Fig. relationship from tensile creep 
SBR compound. 
100 
= 
oor 2 
a 3 
2 10% Teh 10” +8 
Equivaient Time from Beginning of -8OF Recovery, min 
Fig. relationship from tensile recovery 
SBR compound. 
a 
> Recovery go 2 Cree 
30 
10 
2 4 5 8 
ile) \ 1c 10 10 
Equivalent Time from Beginning of -BOF Creep or Recovery, min 
Fig. relationship from tensile creep 
and recovery Hevea compound. 

76F 

2 

Equivalent Time from Beginning of -76F Recovery, min 
Fig. relationship from torsional recovery 


Hevea compound. 


through angle obtained suspend- 
ing loads from each end 
the load cord the Clash-Berg appara- 
tus for the Hevea and SBR specimens, 
respectively. These loads resulted 
deflection angles ranging between 200 
and 275 deg 

All tests were performed with the 


hot water, for the heating cycle. Tem- 
peratures were determined with type- 
potentiometer using copper-con- 
stantan thermocouple inserted 
thin, sealed glass tube immersed the 
liquid bath. 

the torsional recovery tests, 
constant load was first applied both 
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ends the load cord and the 
specimen flexed times through deg 
are either side the apparent 
rest point. The test temperature was 
then reduced the lowest experimental 
temperature, —76 After min, 
the load was removed from both ends 
the load cord and deflection angles were 
determined instantaneously, and after 
recovery times 0.2, 0.5, and 


100 
90 
80 


Creep, per cent 


maximum angle twist each tem- 


Stress Decay 


tensile stress relaxation apparatus 
(8) was used determine the stress 
relaxation properties the two experi- 
mental elastomer stocks 
The instrument and operational proce- 
dure have been described Hanok 


Time After Deflection, min 


Fig. creep SBR compound. 


Fig. stress decay apparatus. 


min. The torque load 
reapplied and the 
raised This procedure was re- 
peated the succeeding experimental 
temperatures —70, —60, —50, —40, 

The experimental results 
marized Figs. 12, and 13. 
The curves were obtained calculating 
the per cent creep ratios the creep 
(deflection angle) the equilibrium 
values equivalent temperatures, 
multiplied recovery values 
were percentages the 
Method Test for Physical 
State Cure Rubber (T-50 


Test) (D 599), 1958 Book of ASTM Stand- 
ards, Part 1289. 
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(9). photograph the apparatus 
given Fig. and the specimen 
elongation jig Fig. 15. Essentially 
the instrument consists jig, which 
provides means for maintaining 
strain constant within 0.1 per cent 
the extended specimen length during 
measurements, and 
device this case was Hunter 
Force Indicator. Two these indi- 
cators were used according the magni- 
tude the measured stress, one having 
500-g capacity and the other 5000-g 
capacity. The jig has fixed guides for 
extension increments in. each. 
T-50 measuring in. be- 
tween tab ends 0.075 in. wide the 


constricted portion nominal 0.075- 
in. slab thickness, were used the 
stress relaxation tests. 
given per cent deflection; that is, 
they were extended from in. in. 

Figures and show per cent 
stress relaxation plotted against log time 
for Hevea and SBR compounds, re- 
spectively. 

Figures and summarize the 
above data continuous curve 
per cent stress versus log time. 

summary the test results con- 
ducted the three participating labora- 
tories shown the following figures: 


Shear, Figs. and 
Tensile, Creep and Recovery. 
Figs. 10, and 
Torsion, Creep and 
Tensile, Stress Relaxation 


Figs. 16, 17, and 


Fig. elongation and assembled 
with specimen under strain. 


Analysis 

Since the shear stress procedure has 
undergone the most thorough study and 
validation, the other procedures were 
examined for their comparable ability 
furnish the same information. 

evident from the data Figs. 
10, and that tensile creep from zero 
deformation did not follow the same 
deformation versus time path did 
tensile recovery from equilibrium de- 
formation. The reason for this lack 
coincidence may due some in- 
accuracy the test method. 

Consider the characteristic modulus 
versus temperature curve for polymers 
shown Fig. 20. The experimenta 
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sigmoidal curves Figs. and show 


For example, the curve Fig. 
that the regions glassy, leathery, and 


expressed the following equa- 


rubbery viscoelastic behavior were in- tion: 

cluded the experiments. The curves 

appear inverse functions the modu- 

lus Fig. 20. The stress relaxation 

curve Fig. shows similar resem- where: 

blance the per cent creep recovery, 


U 


Equivalent Time from Beginning of -6OF Stress Relaxation, min 


Fig. 18.—Time-temperature relationship from tensile stress relaxation 
Hevea compound. 


700 
-40 
-30 
3600 a 
100 
10 
Equivalent Time from Beginning of -SOF Stress Reloxation, min 
Fig. relationship from tensile stress 


relaxation SBR compound. 


measurements were made only down this case 99.13, 0.002324, 


—60 which appears the begin- 
ning the glassy transition region. 
The continuous curves shown repre- 
senting time-temperature relationships 
can represented empirical equa- 
tions forms differing from those 
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0.4687. 

The methods and instruments for the 
torsional creep and recovery and for the 
tensile stress relaxation determinations 
all showed deficiencies varying de- 


deficiencies was direct result the 
stiffening the elastomer speci- 
mens the lower experimental tempera- 
tures. This produced errors 
assumed return the specimens, es- 
pecially the SBR specimens, zero 
deflection after removing the deflecting 
load during the torsional creep tests. 


temperature curve, but with the glassy time, and The elastomer stiffening also prevented 
region the curve missing. The and are arbitrary constants. the manual extension the specimens 
-50 
-40 600 
-30 
5 20 
ro) 74 400 —~q 
@ 
a— 
0.1 05 1.0 5.0 
Time After Extension, min Fig. stress relaxation SBR compound. 
Fig. 16.—Tensile stress relaxation Hevea compound. 
200 
| 
60F 
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TEMPERATURE 


Fig. temperature- 
modulus curve for polymers. 


the required per cent for the ten- 
sile stress relaxation tests tempera- 


tures below and —50 for 
Hevea and SRR, respectively. Another 
deficiency was consequence the 


time-consuming manipulations involved 
using the tensile stress relaxation 
apparatus, which some difficulty 
determining the 0.2- and 0.5-min 
readings stress. The significance 
this defect was minimized the method 
per cent 
function the equilibrium stress. 

Much more significant deficiencies 
the torsional recovery method, using 
the Clash-Berg apparatus, involved 
mechanical difficulties achieving the 
required simultaneous removal the 
load from both ends the load cord 
covery period. This caused inaccura- 
cies determining the exact time 
load removal, the entanglement the 
load cord, imbalance the torsion 


stress 


a 


grees. One the less significant types head, and disturbance the equilib- 
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brium position the specimen. The 
significance these deficiencies, re- 
flected the data Fig. was suf- 
ficient warrant discontinuation the 
test and conclude that the Clash- 
Berg torsional stiffness apparatus not 
suitable for the determination tor- 
sional recovery elastomers the 
method described herein. 

The incidence values above 100 
per cent Fig. may attributed 
variable frictional effects the torsion 
head the Clash-Berg apparatus. 
The the data Fig. may 
due disturbances the equilibrium 
positions the specimens during oper- 
ation. 


Discussion 


The Conant type plot which uses 
log time abscissa one way sum- 
marizing the interaction between creep 
relaxation, temperature, and time. 
For instance, can seen from Fig. 
that SBR —60 takes about 
min (70,000 days, 191.78 yr) attain 
per cent its equilibrium creep 
recovery. more practical interest 
behavior shorter time intervals, such 
0.6 sec. The concept described 
supplies means arriving such 
quantitative values extrapolating 
the creep recovery values obtained 
shorter time intercepts. 

Figure shows torsional creep 
Hevea and SBR —20 
polation these curves the inter- 
cepts 0.1 min sec) and 0.01 min 
(0.6 sec) gives values reflecting degree 
creep (or recovery) these short 
values can constructed set curves 
such Figs. and which creep 
(or recovery) can estimated directly 

against temperature for the three (or 
many are significant) orders time. 

The validity such extrapolation 
may well questioned. Neglecting 
for the moment errors inherent the 
mechanism used (frictional effects, exact- 
ness readings), the value 
observed value, the sec) 
extrapolated from the first actual read- 
ing (12 sec). The most questionable 
value that for 0.01 min (0.6 sec). 
Observed plots log time versus creep 
(or recovery) are usually straight lines 
(Fig. 21), within the time region 
which readings are taken. Some the 
single curves, however, will concave 
upward and some concave downward 
depending their position within the 
composite curve. Their extrapolation 
through complete decade time (from 
min 0.01 min) matter judg- 
ment. Refinements apparatus and 
procedures may throw additional light 
the practicability such extra- 
polations. 

The authors know laboratory 
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method prove whether not the 
values derived this extrapolation are 
valid accurate, and the idea pre- 
sented only basis for further ex- 
perimental work. might serve 
fingerprint method characterizing the 
low-temperature response elastomers, 


Fig. 21. 


compliance absclute temperature 
rather than obtaining percentages 
equilibrium deflection was done 
the present work. His method 
analysis also permits long-time creep 
properties evaluated from rela- 
tively short-time tests and indicates that 


Defiectior 


creep Hevea and SBR compounds 


extrapolated near-instantaneous response. 


O 1.0 min 
O O.! min 
0.0! min 


Creep, per cent 


Temperature, deg Fahr 


Fig. torsional creep versus temperature for 
Hevea compound. 


Creep, per cent 


/ 


-40 


20 40 60 80 
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Fig. torsional creep versus temperature for 
SBR compound. 


similar way hardenability curves 
ferrous alloys. 

Roth (11) hardness measure- 
ments series low temperatures 
Wallace meter. obtained com- 
posite creep curves matching seg- 
ments compliance versus log time 
curves, obtained different tempera- 
tures. The data were normalized 
correct for Joule effect multiplying 


under load unique function time 
and temperature. 

Payne(12)has shown how curve-fitting 
the nature used the present work 
can used obtain value which 
characterizes particular polymer not 
only for various types deformation 
but also for dielectric measurements. 
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which all the experimental data are 
reduced plotting continuous curves. 
The possibility using resistance 
indentation, which form compres- 
sive loading, for developing basic pat- 
tern rheological response indicated 
the time-indentation curves (Figs. 
5,6,7, Labbe’s summary hardness 
tests(2). different hardness test- 


ers were compared, and their response, 


depth indentation (or scale read- 
ing), shown for time 100 see). 

Bearing mind that the instruments 
differed the mechanism load 
cation (spring versus dead weight) and 
that the unit stress the indentation 
point varied the instruments, the 
general pattern of response Was similar 
the observed creep behavior shear, 
tension, and torsion, namely, 

region almost instantaneous 
elastic response and high indentation 
around room temperature. 

region slow response, within 
the time—for example, —40 
—60 natural rubber gum stock. 

sponse lower) where equilib- 
rium indentation would attained 

Since Labbe was 
with hardness effects, attempt was 
made observe the rate recovery 
after removal major load. 
possible that these rates recovery 
would consistent with the creep and 
shear, tension, and torsion. 


Conclusions 


11, 12, 18, and show the existence 
continuous relationships between 
time, temperature, and the 
properties shear creep, shear recovery, 
torsional creep, torsional recovery, and 
tensile stress relaxation. There excel- 
lent agreement between the torsional 
creep and recovery curves and the shear 
creep and recovery curves, and there 
significant resemblance between 
these and the tensile creep and recovery 
curves Figs. 10, and 11. The 
curve for 
Hevea especially noticeable for the 
torsional, shear, and tensile methods. 
noteworthy that inflection point 
appears over the narrow range 
per cent creep all the creep 
for Hevea; and that the region 
greatest rate change the creep 
occurs over two logarithmic time cycles. 
The inflection point occurs tempera- 
ture approximately —60 This 
appears indicate time-temperature- 
creep point above which the crude 
rubber behaves elastomer and 
below which behaves nonservice- 
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able, highly viscous material. Bennett 
(10) have noted that the lower 
limits serviceability elastomers are 
their glass transition temperatures. 
The glass transition temperature 
natural rubber was placed —97.6 

The relationship between 
laxation and creep recovery 
mental should noted that 
the stress relaxation data, Figs. and 
19, were not determined over the full 
range temperatures covered the 
creep and recovery Curves. It appears 
from the continuous nature the 
curves, however, that both the creep- 
recovery curves and the stress relaxa- 
tion curves may used 
indices elastomeric behavior. 

Despite the scatter the data for 
torsional recovery, Figs. and show 
equivalence between torsional creep 
from zero deformation torsional 
recovery from equilibrium deformation, 
which similar the equivalence 
between shear creep and shear recovery 
(5). The tensile method 
demonstrate this equivalence. 


Recommendations 


Since the pattern rheological re- 
sponse elastomers low temperatures 
appears essentially the same re- 
gardless the manner 
(shear, tension, torsion), would 
reasonable expect the same response 
compression, and some work this 
direction has been described Roth 
(11). 

Compression (or indentation) testing 
has recently 
refinement, and instruments are avail- 
able (Wallace, Material Laboratory 
which embody improvements mini- 
mize frictional and thermal expansion 
effects, and which will measure with 
great precision the changes indenta- 
tion with various loads over 
temperature 

made, utilizing indentation various 
loads (major and minor) over the usual 
range temperatures, explore the 
possibility simpler instrumentation 
establish the curve rheological 
response. 
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Technique for Gripping High-Strength Fabrics 
During Physical Tests 


KARL PLITT and LEE DUNLAP 


high-strength 
such tensile strength and 
burst strength, are complicated the 
for slip during test- 
ing. method described here for 
laminating the gripped area the 
fabric with Saran film overcome this 
difficulty. 

The tested was basket- 
weave nylon material with double 
per in. the filling and 
double per in. the 
weighed per and had been 
scoured 100 and heat treated 
121 

The 2-mil thick Saran film 
impregnate the fabrie was the form 
flat tubing about in. wide. The 
other films used were 1.5-mil 
thick polyethylene and uncoated cello- 
phane. 

The laminating technique was de- 
intended simulate condition that 
the fabric would encounter use. 
The initial tests with nylon fabrie were 
made according modification the 
method described Federal Specifica- 
tion CCC-T-191, Textile Test Methods, 
Method 5120. This consists holding 
the specimen ring clamp 1.750 
0.001 in. internal diameter and bursting 
the fabric with spherical plunger 
crosshead speed 0.5 in. per min. 
These tests were made with 
plunger with hemispherical 
diameter instead steel 
ball used Federal Method 5120. 

The results these tests were erratic. 
Yarns pulled from the edges the 
specimens, and some cases the yarns 
were not broken but had slipped aside 
was evident that poor gripping the 
was responsible for the erratic 
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Fig. 1.—Laminating press. 


Various methods gripping the speci- 
mens were investigated. use 
sandpaper, and leather 
slippage but did 
Attempts were made reduce yarn 
slippage coating the edges the 
specimens with various adhesives and 
coatings. Adhesives had 
textile fibers. Difficulty was encoun- 
tered with adhesives and coatings 


materials. 


LEE DUNLAP, research assistant, has been employed 
the National Bureau Standards since 1946. 
ated with the Textiles Section, studied surface properties 
textile fibers, and since 1949 has been engaged develop- 
Mr. Dunlap was 


ment and testing organic 


vestigating the surface resistivity nylon. 
graduated from the Miner Teachers College, Washington, 


maintaining uniform test area free 
the bonding material. de- 
veloped technique for gripping the 
ends cordage fibers 
tests laminating the fiber tips. This 
technique successfully modified 
for holding nylon specimens during the 
piercing tests. 

laminating press, Fig. was built 
laminate the edges the specimen 
without heating the central test area. 
This press was made two similar 


KARL PLITT, plastics technologist, has been with the 
Plastics Section, National Bureau Standards, since 1947. 
has served project leader work concerned with the 
development solvent-resistant organic coatings, plastic 
body armor, packaging materials, and the analysis plastics. 
presently studying the fluorescence polymeric 
graduate the American University. 


First associ- 
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heaters were mounted. 
were doughnut-shaped 330-w heaters 
used heavy-duty electric hot plates. 
Temperatures both top and bottom 
heaters were controlled gas-filled- 
its bulb against the back surface the 
top platen. The platens the press 
were smooth, thick aluminum- 
alloy plates. These heavy plates were 
necessary heat the specimen evenly. 
diam hole was cut each 
platen and numerous smaller holes 
the sides the sheet metal boxes 
provide ventilation the central test 
area the specimen during lamination. 
Temperature measurements with 
fine 
center the open test area while the 
platen temperature was 175 
small light was mounted under the 
hole the bottom section 
facilitate centering the specimen. 
weight produced pressure about 
psi the specimen. 

The optimum time and temperature 
for lamination were determined. Nylon 
fabrie specimens were 
tween pieces plastic film. Cello- 
phane film was placed either side 
the assembly during lamination 
prevent adhesion the press platens. 
The temperature was measured 
fine chromel-alumel 
serted the assembly between the 
cellophane and other plastics layers. 
Specimens were laminated 
temperatures 175, 190, and 200 for 
and min. Specimens laminated 
200 for either min performed 
equally well the piercing test. 
few specimens prepared 210 
came badly discolored and were some- 


press 


Fig. fabric specimen after piercing test. 
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TABLE 


EFFECTS COATING PIERCING 
NYLON FABRIC. 


STRENGTH 


O per cent 50 per ce 


nt 


93 per cent 


Relative Humidity Humidity Relative Humidity Wet 
Coating Coef- Coef- Coef- Coef- 
on Piercing ficientof Piercing ficientof Piercing ficientof Piercing ficient of 
Fabric, Strength, Varia- Strength, Varia- Strength, Varia- Strength, Varia- 
per Ib? tion, lb tion, lb tion, lb tion, 
centé per cent per cent per cent per cent 
None 705 6.7 4.7 708 5.6 649 5.7 
1.3. 744 5.0 771 1.6 750 2.8 663 3.1 
4.5. 747 7.0 778 677 7.6 651 5.6 
11.4. 796 3.1 810 2.3 764 4.9 680 3.4 


The coating was composed of: polyamide resin from Genera! Mills, Inc., 800 rosin, 


70) to make 4 liters. 


ml; and isopropanol-toluene (30 


was applied dipping and passing the fabric through squeeze rolls. 


Applied full-strength, the solution produced an 11.4 per cent coating based on the weight of the 


original fabric conditioned at 23 C and 50 per cent relative humidity. 


The mixture was diluted 


1:4 with the isopropanol-toluene solvent to produce the 4.5 per cent coating and 1:9 to produce 


the 1.3 per cent coating. 
Each value the average test rest 


what brittle after heating for min. 

Nylon laminates were made with 1.5- 
mil polyethylene and 2-mil Saran films. 
Tests with specimens each type 
laminate gave piercing strengths 
549 for the nylon-polyethylene lami- 
nates and 655 for nylon-Saran 
laminates, with coefficients variation 
5.3 per cent and 5.0 per cent, respec- 


tively. slippage was observed 
any the specimens. 


strengths obtained with Saran laminates 
were consistently higher and had lower 
coefficient variation than those ob- 
tained with polyethylene laminates, 
the Saran was considered the more de- 
sirable laminating material. with 
several types Saran film showed 
significant differences test data. 
Saran film that does not shrink appre- 
ciably during lamination easier use 
than type. Saran 
flat tubing convenient material 
use this application. 

Figures 
unlaminated specimens after the piercing 


and show laminated 


test. The pulled and unbroken yarns 
visible Fig. are not present the 
laminated specimen Fig. 


Typical Test Results 


Saran-laminated specimens 
mine the effectiveness 
procedure under variety moisture 
conditions with both uncoated and 
coated nylon The coating 
material used was resin 
tion between yarns and reduce yarn 
slippage. was applied three dif- 
ferent amounts. specimens were 
coated, and conditioned according 


specimens. 
After coating and laminating, the 


specimens were conditioned four dif- 
ferent moisture conditions. 


group specimens was dried over phos- 
phorus pentoxide; the second group was 
conditioned per cent relative 
humidity 


and the third group was 


® 
a 


Fig. 3.—Unlaminated fabric specimen after piercing test. 
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conditioned per cent relative 
humidity over saturated solution 
ammonium phosphate. 
groups specimens were conditioned 
for seven days prior testing. The 
fourth group specimens was immersed 
water before testing. 

The coefficients variation are quite 
low, considering the nature the test 
and the material tested. possible 
means this procedure observe 
trends and small differences that would 


method. For example, Table shows 
that the nylon has maximum 
strength per cent relative humidity 
for any given amount coating the 
fabric. also apparent that the 
strength increases with 
amounts coating. The method 
satisfactory with wet fabrics, 
evidenced the low coefficient 
variation the wet-fabric test results. 
The authors believe this laminating 
technique may have application 
preparing specimens high-strength 
fabrics for other physical tests. 


Recommended Laminated Procedure 

The nylon cloth cut into 5}-in. 
squares, which are placed flat Saran 
tubing which hole has 
been cut. (Holes may cut 
many pieces tubing one time 
The tubing covered with sheets 
cellophane prevent sticking the 
platens. 

The laminate assembly centered 
the press, which has been preheated 
200 The assembly laminated for 
min psi and 200 


Improved Method for the Determination the 
Normal Consistency Gypsum Plasters 


KUNTZE 


modification ASTM Method for the Determination the Normal 
Consistency Plasters which employs conical instead 
cylindrical plunger described. With this apparatus linear relation- 
ship exists over wide range between the depth penetration the conical 
plunger and the water calcined gypsum ratio the plaster, that the 
normal consistency can estimated from single test. 

Experiments with cones different apex angles and weights and with 
different calcined gypsums are discussed. The results indicate that the 
slope constant dependent the apex angle the cone and inde- 
pendent the type calcined gypsum. The method appears 
improvement over others, for which simple relationships are absent. 


NORMAL consist- 
ency plaster can defined the 


water calcined gypsum ratio 
which suitable workability obtained. 
The determination this ratio im- 
portant, since number properties 
the plaster, such strength and 
setting time, are related 
However, these determinations have 
always presented difficulties because 
the apparent thixotropic properties 
the plaster. For this reason methods 
that involve minimum shear 
flow measuring the resistance the 
plaster penetration, spreading 
under its own weight, are usually em- 
ployed practice. 

Several test procedures have been 
developed connection with standards 
which attempt provide reproduc- 
ible method measuring some arbi- 
NOTE—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author authors. Ad- 


dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 


Methods Testing Gypsum 
and Gypsum Products, 1958 Book ASTM 
Standards, Part 297. 

2The boldface numbers in parentheses 
refer the list references appended 
this paper. 

Russian Standard, O.C.T. 2645; British 
Standard, BS 1181/1941; Australian Stand- 
ard, Interim Spec. 317. 
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trary quantity defined normal con- 
most cases, attempt 
has also been made achieve sim- 
The ASTM method, using 
specified penetration depth cylin- 
drical plunger standard measure for 
the normal consistency, appears the 
most widely accepted. However, there 
simple relationship between the 
depth penetration the cylinder and 
the consistency (2,3). 
Consequently, not possible pre- 
dict the amount water required for 
the normal consistency from penetra- 
tion other than the specified one. 
Several repetitions the entire testing 
procedure are usually required until 
plaster with the correct penetration, 
that normal consistency, obtained. 
Since this time consuming, other 
methods are often preferred practice 
The stepwise addition water 


the plaster, for example, cases 
where low penetrations are obtained 
initially, not advisable method 
shortening the determination. 
ferent results are obtained this man- 
ner than when mixing carried out 
one step and the effect probably re- 
lated the thixotropic behavior 
gypsum plasters. 

With the cone consistometer described 
the present paper has been found 
possible determine the normal con- 
sistency plaster single test. 
The method based the fact that 
linear relationship exists between the 
penetration depth conical plunger 
and the water calcined gypsum ratio 
factor, the normal consistency 
plaster can thereby calculated from 
single penetration value. Since repeti- 
tive tests are obviated, the method 
represents considerable saving time 
and particularly useful when only 
small samples are available. 
also possible determine the magni- 
tude changes the normal con- 
sistency plaster during aging, 
caused additives, fast and accu- 
rate manner. 

number experiments have been 
out with cones different apex 
angles and weights order select 
the most suitable one for standard 
testing method. 


RICHARD KUNTZE, Research Fellow, Ontario Research 
Fourdation, Toronto, Canada, has been engaged studies 
the chemical and physical properties gypsum products 


and additives since 1955. 


His work testing gypsum 


plasters includes the design apparatus and the development 


test procedures. 
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Test Method and Apparatus 


the present method the procedure 
for determining the normal consistency 
plaster similar the test de- 
scribed ASTM Method 56. 
conditions hand mixing was replaced 


Cone consistometer. 


Fig. 


mechanical with the beater 
modified slightly resemble that used 
for mixing hydraulic cement mortars 

For the actual penetration test the 
usual ASTM instrument, the modified 
Vicat apparatus, was used. The cylin- 
drical plunger was replaced cones 
apex angles deg, deg min, 
and deg. The cones were hollow 
and made from aluminum with stain- 
less steel tip for protection. Each cone 
had total height mm, the maxi- 
mum diameter corresponding the 
respective apex angle (Fig. 1). 

Instead the usual conical ring, dis- 
posable waxed paper cups were 
used (height mm, top diameter 
mm, bottom diameter Paper 
cups this type have been used con- 
sistency and setting time determin- 
ations for some time these laboratories 
and elsewhere and have been found 
satisfactory. other changes the 
testing procedure were made. 

simplified cone was also designed 
for plant use (Fig. 2). consists 
essentially cone with millimeter 
scale engraved its surface, and 
short handle. When the 
gravity near the tip the cone 
possible make penetration tests with- 
out the aid stand bracket, using 
any suitable vessel 
plaster. 

Hobart 

Method for Mechanical Mixing 
of Hydraulic Cement Mortars of Plastic 
Consistency, 1958 Book ASTM Standards, 
Part 4, p. 171. 


¢ Continental Can No. 4, Mono Paper 
containers, 4-0z, waxed, flare top. 
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Results and Discussion 


For preliminary experiments, cones 
with apex angles from deg and 
weights from were selected. 
apex angle less than deg, 
the total weight the cone and rod 
must less than order obtain 
the same penetration depth the Vicat 


presents some difficulties that plastic 
materials must used construction 
the cone the wall thickness must 
reduced, resulting instrument 
robust. 


which less addition, 


water calcined gypsum ratios. The 
slope constants are recorded Table 
together with those obtained from 
experiments which the weight the 
cone was also varied. The results show 
that the slope constant dependent 
the apex angle the cone but inde- 
pendent the weight. would 
expected, the level penetrations in- 
creases with the weight the cone for 
any given apex angle. 

Based these findings, cone with 
apex angle deg min, which 
the penetration depth equal the 
diameter the cone the surface 
the plaster, was selected for general 
tration depth normal consistency 
equal that the Vicat plunger, the 


weight the cone was adjusted 
for unsanded plasters and for 
2:1 sanded plasters. Plots pene- 
tration depth versus water calcined 
gypsum ratio and sanded 
(2:1) plasters are given Figs. and 
and the corresponding slope constants 
are reported Table These values 
were obtained with four commercial 


calcined gypsums prepared from gyp- 
sum rocks different origin. The re- 


Fig. cone consistometer. sults show that for cone given 
Apex Angles of Cones 

o=45° 

c / 
30 40 50 60 
Water per 100g Stucco, mi 
Fig. effect different apex angles constant weight the cone. 


poorer reproducibility noticeable 
low weights, probably due frictional 
effect between rod and holder. Cones 
with apex angle larger than deg 
have top diameter close larger 
than that the sample container. 
This fact does not permit deep pene- 
trations except with wider containers, 
which necessitates the use larger 
samples. Also, the slope constants 
obtained with these cones are relatively 
small, with consequent reduction 
accuracy. The effect apex angles 
the relationship between penetration 
depth and the water calcined gypsum 
ratio for typical plaster illustrated 
Fig. apparent that the rela- 
tionship linear over wide range 


TABLE I.—EFFECT APEX ANGLE 
AND WEIGHT THE CONE USING 
CALCINED GYPSUM TYPE 


Penetra- 
tion at 


Slope 
Apex Angle We ight, Con- ee 
& stant¢ 

ency, 

mm? 

45 deg 30 1.37 31.0 
45 deg 35 1.35 34.0 
45 deg 49 1.30 37.5 
53 deg O8 min 30 1.15 27.5 
53 deg O8 min 35 1.18 30.0 
53 deg O8 min 40 1.19 32.5 
60 deg 30 0.79 21.5 
60 deg 35 0.81 23.5 
60 deg 40 0.80 25.5 


error the slope constants 
<0.01. 


» Accuracy of penetration reading 0.5 mm. 
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apex angle the slope constant inde- 
pendent the type gypsum. 
Also, with cones these specifications, 
the respective penetrations are the same 
those with the Vicat plunger 
normal consistency for all the calcined 


Apex Angles of Cones 


mm 


etrotior 


Penetr 


(Weights. 


fined terms given penetration 
the cone. 

During the large-scale examination 
the effects wetting and dispersing 
agents the consistency plaster 
using the cone consistometer, 


50 60 


Water per 100g Stucco, mi 


Fig. effect different calcined gypsums, unsanded (cone with apex angle 


deg min and weight g). 


9 245° 
E 
c 


Water per |OOg 


70 80 


Stucco, mi 


Fig. effect different calcined gypsums, 2:1 sanded (cone with apex angle 


gypsums, both sanded and unsanded. 
Thus the method should general 
applicability, the normal consistency 
any plaster defined ASTM 
Method being obtained from 
single penetration experiment using 
the deg min cone the correct 
weight. However, possible that 
some plasters may have slope constants 
penetrations normal consistency 
different from those given Table 
principle advisable, therefore, 
determine the particular slope con- 
stant for each new materia]. The 
single-step procedure outlined above 
can then applied using the new cali- 
bration factor. Obviously arbitrary 
value for normal consistency can de- 
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producibility the determinations was 
found 0.5 ml. 

Further experiments indicated that 
the cone penetration method limited 
materials with consistencies similar 
apply this method stiffer 
portland cement pastes was not success- 
ful. 


Conclusions 


plunger directly proportional the 
water calcined gypsum ratio sanded 
and unsanded plasters over 
consistency range. 

The slope constants the rela- 
tionship are dependent the apex 


TABLE DIFFERENT 
CALCINED 


Tye of 


Calcined 
Gypsum 


Slope 
Constant, 
mm per ml? 


Aggregate 
Condition 


Not sanded 1.26 

Not sanded 118 

Not sanded 1.25 

Not sanded 1.25 

Average slope 1.23 

2:1 sand-calcined 1.07 
gypsum ratio 

B.. 2:1 sand-calcined 1.10 
gypsum ratio 

2:1 sand-calcined 1.12 
gypsum ratio 

Average slope constant . 1.10 


« Apex angle of cone 53 deg O8 min, weight 
for unsanded and for sanded 
samples. 

+ Accuracy of penetration reading 0.5 mim. 
Probable error the slope constants <0.01. 


angle the cone but not its weight 
the type gypsum. 

The depth penetration the 
normal Vicat consistency varies with 
both the weight and angle the cone. 

cone having apex angle 
unsanded plasters and for sanded 
plasters has been found most 
suitable for standard consistency meas- 
urements. Once the 
tween penetration and the water 
calcined gypsum ratio has been verified 
for given type gypsum, 
the method permits the determination 
the normal consistency sample 
from single test. 
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Vicat-Type Penetration Tester for Evaluating 
Hardness and Elastic Recovery Polymeric Materials 


NEED for simple 


instrument for evaluating the pene- 
tration hardness and elastic recovery 
various polymeric materials has been 
recognized for some time. These prop- 
erties are great interest not only 
for characterizing materials, but also 
for measuring degree cure and relat- 
hardness,” the previously employed 
indicator, best inadequate for 
measuring penetration hardness, 
limited use with thick specimens, 
and does not indicate resiliency. 
most useful, the required instrument 
should readily applicable poly- 
typical commercial applications. For 
example, plastisols and other types 
linings crowns and caps, films, 
compounds applied various ways, 
should all handled with equal ease. 
addition, the evaluating instrument 
must provide readings that are directly 
related either penetration hardness 
and natural resiliency the cure 
the material being tested. 

was felt that the parameters that 
recovery would the rate pene- 
tration standard needle, the 
Vicat-type test, and the degree 
elastic recovery exhibited when the 
driving load removed from the pene- 
trating needle. With these 
instrument and test procedure has 
been developed around the well-known 
Vicat penetration which has been 
used for measuring the softening tem- 
perature some plastics. 
cedure has been used successfully 
measure the penetration hardness and 
elastic recovery number poly- 
meric materials produced under wide 
variety conditions. 


Description and Operation the 
Instrument 


The instrumentation shown Fig. 
uses the basic principle needle 
penetration. Its major components are: 


NOTE—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention of the author or authors. Ad- 
dress all communications to ASTM Head- 
quarters, 1916 Race St., Philadelphia 3, Pa. 


1 ASTM Method of Test for Vicat Soften- 


ing Point of Plastics (Tentative) 1958 Book 
ASTM Standards, Part 406. 
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(A) the penetrating needle assembly, 
(B) regulated power supply, and (C) 
T-42 ionization used 
measure the needle motion. Linear 
motion the penetrating needle 
converted into measurable electrical 
signal the transducer system, which 
combines oscillator and ionization 
transducer for detecting the small 
variations capacitance resulting from 
the penetrating needle’s motion. 

The needle penetrator assembly 
shown Fig. operation, the 
cylindrical Vicat-type needle (A), 0.04 
in. diameter (0.0013-sq in. 
area), actuated the free-moving 
shaft (B) which standard lead weights 
(C) totaling 750 can applied. 
the maximum loading, including the 
weight the shaft (105 g), the face 
loading the needle about 1450 
psi—a value the range pressures 
used several commercial applications 
polymeric materials. The specimen 
under test positioned the vertically 
adjustable platform The weights 
are added removed from the 
mounted the vertically adjustable 
shaft. The penetrating needle and 
actuating shaft can locked into 
suspended position prior the test 
the locking arrangement located 
the shaft’s supporting bearing as- 
sembly. The motion the shaft and 
penetrating needle followed the 
capacitor plate attached the top 
the shaft and located the upper 
housing The control knobs 
provide means for manually raising 
and lowering the specimen platform 
and the fork lift (D). 

operation, the test specimen 
positioned the platform underneath 
the penetrating needle, which is locked 
its uppermost position, The desired 
weight added the shaft and the 
recorder’s scale magnification the 
needle’s motion for the test adjusted 
with the electronic controls located 
the panel the housing The 
specimen then raised the support- 
ing platform until the needle touches 
the surface the specimens. 
electrical contact the supporting 
shaft (B) closed the needle 
just touches the test surface. When 
this contact closes, red jewel lighted 
the upper housing indicating 
that the needle starting position. 

Having established the starting point 
and motion sensitivity the needle, the 
test started simply releasing the 
lock holding the weighted shaft (B). 
The added weights gradually force the 
penetrating needle into the specimen, 
and the resulting motion translated in- 
electrical signal the transducer. 
The transducer output recorded 


Model 901-1 Decker Delta Unit, avail- 
able from Decker Aviation Corp. 
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Fig. penetrator assembly. 
z 
c 
= 
z 
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TEST TIME, MIN 
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Fig. 3.—Recreated penetration curve. 


depth penetration needle for fixed 
load, mils 
Per cent P = per cent penetration = 
P 


«x 100 


sample thickness 
recovery needle motion when fixed 
load removed, mils 


Per cent per cent recovery 100 


the Varian strip-chart recorder. After 
several minutes penetrating motion, 
the weights (C) are carefully removed 
from the shaft and the elastic recovery 
the test material recorded the 
needle’s upward movement under just 
the weight the shaft (105 Thus, 
the strip-chart recorder presents graph- 
ically both the downward penetration 
and the upward elastic-recovery motion 
the needle. After test completed, 
the movable shaft (B) can raised 
manually and locked place while 
the test replaced with another speci- 
men. 

The instrument 
able will permit the testing specimens 
transducer can provide 


strip-chart reading for needle motion 
small 0.7 mil large 125 
mils. Thus, assuming that one can 
read the strip chart accuracy 
one tenth full scale, penetrating 
motion small 0.07 mil can 
detected and recorded. This order 
sensitivity would required for meas- 
urements very thin films, while 
the; larger scale range—125 mils full 
scale desirable for thicker and softer 
specimens where fairly 
tration would occur. Also, the depth 
penetration can controlled 
part reducing the driving weight 
the needle from the maximum 855 
(added weights plus shaft) mini- 
mum value approximately 105 
which the weight just the needle 
and shaft assembly alone. 


Discussion 


tion and elastic-recovery curve recreated 
from actual experimental 
obtained with cured commercial 
polymeric specimen. This will serve 
model show what measurements 
are made describe penetration hard- 
ness and resiliency. indicated, the 
plot runs from right left with the 
test starting min. the start, 
the weighted needle applied the 
specimen, initial rapid penetration 
portion the curve. The depth 
penetration, achieved measure 
the hardness firmness the ma- 
terial and will vary magnitude with 
the material with the degree in- 
duced The per cent penetration 
most useful for comparing different 
specimens where thickness may 
variable. 

After the initial penetration has 
reached equilibrium, the test 
mitted continue for several minutes, 
then the weights are removed. Elastic 
recovery the material will push the 
needle back indicated the dip, 
the penetration curve. The 
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= 
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-——— TEST TIME, MIN 


Fig. penetration records. 
Load 750 applied. Test materia! 
commercial plastisol compound cured at the 
following conditions: 

A—60 sec at 275 F 
B—60 sec at 300 F 
C—60 sec 325 
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magnitude will, course, also 
depend upon the nature the material 
the degree cure. Again, the 
per cent recovery better figure for 
between 
practice desirable use all four 
values—P, per cent and per cent 
R—when applying the method. has 
been found those cases studied 
far that maximum and mini- 
mum for undercured specimens, with 
increasing and decreasing the 
degree cure increases. 

Figure shows actual experimental 
curves illustrating applica- 
tion the method the evaluation 
cure series typical commercial 
polymeric materials. Curve 
sents uncured specimen baked 
275 


«iv 


shown, maximum pene- 


Technical Note 


tration achieved with 
recovery. the temperature raised 
300 the depth penetration 
less and there some indication 
elastic recovery, but the specimen 
still undercured. Full cure obtained 
325 with reduced depth pene- 
tration and measurable amount 
elastic recovery. Heating higher 
temperature—380 only 
harder cure indicated further 
reduction the amount penetration 
with gain elastic recovery. 

The method will not only detect the 
effect temperature upon cure, but 
can also resolve the effect time 
cure any given bake temperature. 
evaluate the difference achieved 
with variation bake time 


Reverse-Flow Viscometer 


THE viscometer described 
here modification the Cannon- 
viscometer (see 
Appendix ASTM Method 
The modifications reduce the vertical 
alignment error and improve the filling 
procedure. 

The construction this viscometer 
most respects identical with the 
Cannon-Fenske reverse-flow 
Fig. can seen that the tubes 
and have been bent allow bulbs 
and lie vertically under bulb 
The filling mark has been shifted 
from just below bulb position 
tube opposite mark short length 
tube (about mm) shown be- 
tween bulb and tube This the 
same size tube and may omitted 
has bearing the glass blowing 
lary tube opposite mark and be- 
fore the entry into bulb must 
kept smooth and even because sudden 
changes direction within and near 

Method Test for Kinematic 


Viscosity, 1958 Book of ASTM Standards, 
Part 7, p. 201 
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the entrance the capillary tube will 
reduce the effective the 
viscometer. All tube and sizes 
and viscometer type numbers are given 
Method 445.! 

The placing bulbs and 
vertically under bulb reduces con- 
siderably the variation 
cometer constant that can caused 
cedures. this respect, 
cometer has the same characteristics 
the Cannon-Fenske viscometer for 
transparent liquids and the suspended 
level types viscometers. 

The original position the filling 
mark made rather difficult fill 
the viscometer because the manipula- 
tion required keep the liquid the 
filling mark. Moving the filling mark 
into the capillary tube reduces 
the rate flow and makes easier 
fill the viscometer accurately. 


Australia Ltd. 
Birkenhead, South Australia 


325 for given composition. 


Conclusion 

Instrumentation has been developed 
which can measure 
hardness and resiliency polymeric 
materials terms depth penetra- 
tion and extent elastic recovery 
obtained with Vicat-type penetration 
needle. The results obtained 
for thicknesses from 125 
mils down 0.7 mils and can ob- 
tained directly commercial specimens 
caps and crowns. The instrument 
has been successfully used evaluating 
the progress and extent cure cap 
sealing compounds. Simplicity oper- 
ation makes the method 
quality control well for 
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95mm 
295mm 
40mm 
40mm 
Y Y 


Borosilicate 


Fig. 1.—Modified Cannon-Fenske reverse- 
flow viscometer. 
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Design Criteria for Titanium Alloy 
Room and Elevated Temperatures 


order establish structural design criteria for the titanium tion area and notched tensile strength 
alloy, tensile, compressive, bearing, and shear properties were determined (K, 3). 
both bar and sheet material the annealed condition temperatures Compression tests sheet and 
from 1000 addition, tensile properties sheet material were bar: compressive yield strength and 
determined after 100-hr exposure 600, 800, and 1000 modulus elasticity compression. 

Results these tests were compared with recently established minimum Bearing tests sheet 
requirements for tensile strength order derive design values for yield and ultimate bearing strength for 
strength compression, bearing, and shear. e/D ratios 1.5 and 2.0, where 

Other properties investigated include minimum bend radius for 105-deg represents the ratio distance from the 


bend and notched tensile strength temperatures from 1000 and 


torsional properties room temperature. 


The resulting design data presented tabular form and also curves 
showing the effect temperature the various mechanical properties. Tension Specimen 
The program was sponsored the Materials Laboratory, Wright Air 


Development Center. 


pressing need the 
aircraft industry for 
lightweight material useful 800 has 
led surge development work 
titanium alloys. Among the more 
promising the alloys under study 
the titanium alloy, which has 
mixed alpha-beta 
type alioy distinguished high 
tensile strength elevated tempera- 
tures, good thermal stability, and high 
hydrogen tolerance. The 
tanium alloy available commercially 
wrought shapes from billets 
sheet and can heat treated ten- 
sile strengths from 160,000 200,000 
psi. 

This test program was undertaken 
provide not only the 
strength information, but compression, 
bearing, and shear data well, 
form useful the designer. 
planned, the program included testing 
mill-annealed bar and sheet from four 
production-run heats purchased from 
each three producers, thus represent- 
ing sample typical material likely 
purchased any user. 

Scope Investigation 
Material 

The specific material 
diameter bar and 0.063-in. sheet. 
one producer was unable supply 


sheet that time, the results 
for the sheet material are representative 
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0.212" 


Punch 

two producers only. were non- 
consecutive and represented the range 
tion. Maximum hydrogen content was 
limited 125 ppm for bar and 150 ppm 
for sheet. Minimum mechanical prop- 
mate tensile strength, 115,000 psi yield 
per cent reduction area. tor Bearing 
Mechanical Properties Investigated 

The various properties determined 
from each type test were: 12" 

and ultimate tensile strength, elonga- 
and, for the bar material only, Fig. material specimens scale). 
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center the hole the edge hole 
diameter. 

strength. 

Bend tests: minimum radius for 
105-deg bend. 

modulus rupture, and modulus 
rigidity. 

These properties were obtained 75, 
200, 400, 600, 800, and 1000 after 
exposure test temperature, 
with the exception the torsion tests 
which were performed room temper- 
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+2 
(a) Tensile 
he 6% 
+t>+ t> +>+ 
18 
i 
2) Bending 
e/D=2 = 
+ +} < 
3" 
3 diam 


Fig. 2.—Sheet material specimens 
scale). 


ature investigate the effect 
tensile strength prolonged exposure 
elevated temperatures, sheet materials 
were exposed 600, 800, and 1000 
for 100 prior testing both am- 
bient and the exposure temperature. 
Half this latter group test speci- 
mens were unstressed while undergoing 
the exposure treatment while the other 
half were stressed one third the yield 
strength the exposure temperature. 
All tests sheet material 
formed specimens cut both parallel 
and transverse the direction rolling. 


Specimens 


Fabrication all specimens was per- 
formed with strict adherence close 
tolerances effort minimize this 
variable the test results, particularly 
with respect the compression and 
bearing tests. The various types 
specimens used are illustrated Figs. 
Sheet-type bearing specimens 
were milled from the center the bar 
material for comparison with the sheet 


(TP 102) 


100 140000 

90 120 000 
2 80 100 000 
7 70 | Per cent 80000 5 
60 (OO hr stressed 60000 4 
uw /00 hr stressed —* 
+ + > + 
40000 
a 
a 

20000 

200 400 600 800 200 400 600 800 1000 


Temperoture, deg Fohr 


(a) Alloy bar. (b) Alloy sheet. 
Fig. yield strength titanium alloy elevated temperatures. 
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(a) Alloy bar. (b) Alloy sheet. 
Fig. 4.—Ultimate tensile strength 6Ai-4V titanium alloy elevated temperatures. 
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Fig. yield strength titanium alloy elevated temperatures. 
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could not made from the sheet ma- 
terial, punch-type specimens were made 
from both sheet and bar for correlation 
with results from pin shear specimens 
made from the bar material. 


Test Equipment 


All tests, other than torsion, were per- 
formed 200,000-lb universal testing 
machine equipped with 
recorder and strained pacer. strain 
rate 0.005 in. per in. per min was 
maintained through yield all tests 
where deformation was measured with 
high-temperature 
extensometer. conjunction with the 
testing machine, specially designed 
forced circulation furnace was used 
heat the specimens the desired tem- 
perature. Very accurate temperature 
control was achieved use Leeds 
electronic proportional 
controller-recorder with the control 
thermocou; mounted adjacent 
the test section the specimen. 

designed combination ag- 
ing oven and loading apparatus was built 
expose sheet specimens elevated 
temperatures for 100 prior tension 
testing, while under zero axial stress 
stress equal one third the yield 
stress the exposure temperature. 
the loading apparatus, 
pin-connected specimens were fixed 
one end and loaded through 5:1 mul- 
tiplication bell crank and dead weight 
system. The specimen strings were 
enclosed oven. wire rack be- 
neath the strings stressed specimens 
supported the unstressed specimens. 
With special reflector baffles, was pos- 
sible maintain uniformity temper- 
ature all specimens within per 
1000 

The test fixtures were designed and 
fabricated accommodate the various 
types specimens. Prime objectives 
their design were accuracy alignment 
loading and ease removal tested 
specimens and installation new ones 
while the fixture was the furnace. 

Torsion tests bar material were 
conducted standard Olsen torsion 
testing machine with 50,000 in-lb ca- 
pacity. Twist readings were taken with 
troptometer having graduation 0.01 
in. distance 11.48 in. from the 
center twist 0.0009 radian. 

Extensometers used tension, com- 
pression, and bearing tests were 
Peters microformers with extension arms 
suitable for the various specimens. 
room temperature, deformation one 
each group three specimens tested 
tension and compression was measured 
with Tuckerman optical strain gages. 
Errors introduced the adapter neces- 
sary for use the optical gages 
elevated temperatures were objection- 
able; hence, microformers were used al- 
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Fig. bearing strength titanium alloy elevated temperatures. 
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Fig. 8.—Ultimate bearing strength 6Al- 
titanium alloy sheet elevated tem- 
peratures 


curacy checks room temperature 
showed that the microformer exten- 
someter repeatedly gave results for the 
modulus elasticity within per cent 
the average two optical strain gages 
mounted opposite sides the tension 
specimens and within per cent for 
compression. This degree accuracy 


could not maintained for the bar 
compression specimens tested 800 
and 1000 because the difficulty 
centering the specimens exactly while 


wearing thick asbestos gloves. How- 
ever, even under these conditions, errors 
introduced misalignment did not 
excced per cent. 


Test Procedures 


The various tests performed were set 
reproduce the specified conditions 
three tests were perforried each heat 
material for each vondition. Before 
actual testing was started, each fixture 
was set the furnace with dummy 
specimen equipped with several cali- 
brated spaced along its 
gagesection. The 
was placed the location used 
testing. Distribution temperature was 
checked and the control temperature 
varied until the correct temperature was 
attained within throughout the 
test section. The controller settings 
thus determined for each test and tem- 
perature condition were then used 
subsequent testing. 

After careful measurement speci- 
men dimensions and marking the gage 
section, where applicable, the specimen 
was placed the loading fixture and 
the extensometer attached. The speci- 
men was then brought test tem- 
perature and held for prior test- 
ing. 
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Longitudinal 127 200 128 200 128 500 130 500 126 900 133 000 
Transverse. ~ 132 100 133 600 133 700 136 000 131 200 137 300 
Tests exposure temperature 
> Longitudinal 81 300 81 800 75 600 76 500 57 300 58 300 
Transverse. 400 200 200 800 800 000 
Ultimate Tensile Stress, psi: 
toom-temperature tests | 
Longitudinal 140 500 139 400 140 300 140 100 500 139.4 
Transverse. 138 500 138 400 140 100 140 400 139 000 
Tests at exposure temperature | 
Longitudinal 103 000 102 700 300 600 500 72.0 
Transverse. 100 900 100 500 300 900 800 73.2 
Modulus of Elasticity, psi: 
Room-temperature tests 
Longitudinal 15 600 * 10° 15 600 * 106 15 600 * 106 15 500 x 106 | 15 400 K 106 15 400 « 108 
Tests exposure temperature 


Test Results properties Tensile strength perature increased from 800 1000 
was somewhat improved the expense ductility shows sharp increase pro- 

perature the various properties in- slight ductility. The portionate the decrease reflected 

common all. Tensile, compressive, tension tests and bend tests, affected With the establishing guaranteed 

progressively with increasing temperature. in- annealed titanium sheet, plate, 

showing per cent creased from room temperature 400 and bar stock, the results tests for 

the ranges from room temperature elongation and reduction area increase other mechanical properties have been 

800 interval, the loss 800 being elongation reduced values equal guaranteed 

additional per cent. How- less than room temperature values. requirements are: 

ever, an increase In temperature from Tensile Yield Elongation, Reduction of 

1000 reduced strength Titanium Strength, Strength, psi per cent Area, per cent 

per cent the room temperature Sheet and 130 000 120 000 

value. the various Bar. 130 000 120 000 in. 


vestigated, tensile yield strength the 


(0.063 and heavier; 8.0 per cent for lighter gages. 
most severely reduced 


temperature. Exposure Reduction area and bend The design mechanical 
temperatures for 100 prior testing radius also exhibit reversals from the listed Table were determined from 
had very little effect normal trend 600 When tem- the minimum requirements establish- 


TABLE TEST RESULTS. 
Properties (0.5 Exposure Time) 


Tensile Yield Stress, psi: 


Bar 129 900 113 200 000 400 100 800 
Sheet, longitudinal 124 110 600 100 500 600 000 
130 400 114 900 300 000 400 300 
Ultimate Tensile Stress, psi: 
Bar, unnotched. 145 100 131 700 116 400 107 400 900 800 
Bar, notched, K: = 3.0 224 900 205 400 180 600 163 400 152 200 120 000 
Notched ultimate 550 560 550 520 540 540 
Sheet, longitudinal 134 500 122 100 300 900 100 900 
133 800 120 800 106 500 200 100 900 
Modulus of Elasticity, psi 
Bar 16.0 10° 15.3 10° 14.1 x 10 13.3 10° 12.2 10° 9.1 10° 
Sheet, longitudinal 15.4 10° 14.6 10° 13.9 < 108 13.2 < 10! 11.8 10° 7.8 X 10 
transverse. | 16.4 xX 10° 15.6 10° 14.9 10° 14.1 X 10° 12.6 10* 8.4 x 10 
Bar, unnotched | 
Reduction area, per cent 54.2 52.9 77.9 
Elongation, per cent 16.4 17.6 18.9 17.1 20.2 38.4 
Bar material, notched 
Reduction area, per cent 10.6 13.5 18.2 21.3 24.2 37.4 
Sheet, elongation, per cent in. 
Longitudinal. . 13.6 15.0 15.1 13.1 17.0 32.1 
Transverse. 13.6 14.5 14.1 12.3 13.6 27.9 


Exposure Temperature 600 800 1000 


Exposure Stress. 


Tensile Yield Stress, psi: 
toom-temperature tests 


Elongation, in 2 in., per cent: 


Room-temperature tests | 
Longitudinal 13.1 13.6 11.6 12.2 
Transverse 13 12.9 13 12.6 11.9 

Tests exposure temperature 
Transverse. 12.1 12.2 12.5 12.6 6.0 27.2 
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ing ratios average room-temperature 
test values for compression and bearing 
yield strength tensile yield strength, 
and bearing and shear ultimate strenth 
tensile ultimate strength. The ratios 
determined tests were then related 
strength order derive minimum 
values for the other mechanical prop- 
erties investigated. illustrate, the 
minimum compressive 
was derived follows: 


Minimum F,, 


Test F., 
Minimum 


The minimum values thus established 
were conservative except the case 
sheet material from one 
the time this material was purchased, the 
minimum requirements specified were 
115,000 psi tensile yield and 125,000 psi 
tensile ultimate. Since 
manufacturing techniques 
proved the extent that this producer 
can now guarantee the more recently 
established minimum tensile strength 
values. 


TABLE 


Test Temperature.... 


Compressive Yield Stress, psi 
Bar 
Sheet, longitudinal 
Transverse... . 
Modulus of Elasticity, psi 
Sheet, longitudinal. .. 
Transverse... 


Bearing Yield Stress, e/D = 2.0, psi: 
Bar 
Sheet, longitudinal 
Transverse 
Bearing Yield Stress 1.5, psi: 
Bar 
Sheet, longitudinal 
Transverse ...... 
Ultimate Bearing Stress, e/D = 2.0, psi 
Bar 
Sheet, longitudinal 
Transverse... 
Ultimate Bearing Stress, e/D = 1.5, psi: 
Bar 
Sheet, longitudinal 
Transverse .... 


Ultimate Shear Stress, psi: 

Bar, '4-in. diameter pin 

1g-in. diameter pin. 
Punch type. 

Sheet, punch 
Torsion—Yield Stress, psi. . 
Modulus Rupture, psi. 
Modulus Rigidity, Psi.. 


Sheet, longitudinal 
transverse..... 
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PROPERTIES 6AL-V4 TITANIUM Using the values listed Table 
ALLOY SHEET AND BAR. 100 per cent room temperature, 
curves showing the effect temperature 

(See Appendix for symbols listed the mechanical properties 
table.) were determined. These curves are 


Direc- 

Type Sheet case sheet material, which was tested 
Thickness, in. 0.063 directions, the curves were based the 

130 000 mens, since greater strength 

120 000 hibited the transverse direction all 
Fey, psi 126 000 126 000 types tests 

126 000 Bearing tests e/D ratios 1.5 and 
Foru(e/D 2.0 showed virtually the same ratio 
196 000 191 000 elevated-temperature strengths rela- 

2.0), psi 248 000 244 000 tion their respective room-tempera- 
ture strengths. Thus both these con- 
ditions have been combined into one 

2.0), 205 000 198 000 which may used conjunction 


per cent with the room-temperature 


E:, pai.... {L 16 000 000 15 400 000 
400 000 strength listed Table for either e/D 
Ec, psi. 400 000 000 000 
Fst, psi. 110 000 The value for ultimate shear strength 
psi 200 000 sheet material listed Table was 


Minimum bend 


radius (105 derived applying the relationship be- 


-deg bend) tween values punch shear strength for 
per bar and sheet material the ultimate 


cu in... i 0.160 0.160 


strength obtained tests 


COMPRESSIVE PROPERTIES 
136 200 119 100 102 900 94 700 88 300 72 500 
130 500 _ 116 000 102 700 87 900 81 200 63 300 
138 100 121 000 105 700 92 800 85 000 64 600 
16.4 10° 15.4 10° 14.3 10° 13.7 106 | 12.7 x 108 9.1 108 
16.0 10° 14.8 10° | 14.2 10° 13.3 10° 12.2 X 10° 8.1 X 10° 
16.9 K 198 15.9 & 108 15.2 K 10° 14.3 X 10° 13.2 X 10° 9.1 X 10° 
BEARING PROPERTIES 
221 500 199 800 166 600 155 124 
205 400 183 900 } 158 200 145 500 | 135 800 110 200° 
212 700 190 300 164 200 147 400 141 200 112 000 
188 100 171 900 151 000 | 139 900 130 700 103 800' 
170 000 150 500 129 500 | 118 100 111 600 91 700 
173 100 151 500 130 400 | 120 700 112 400 91 700 
277 200 253 900 227 000 212 100 199 300 158 000 
253 500 226 900 202 600 | 189 300 181 600 149 000 
260 800 238 800 211 300 | 195 800 187 700 157 000 
| 218 500 201 400 177 600 166 900 153 800 | 121 000 
197 200 177 800 155 600 146 400 138 800 115 500 
| 206 600 | 185 300 164 000 156 400 | 144 900 | 121 800 
SHEAR PROPERTIES 
90 600 83 200 74 100 67 900 63 300 | 52 000 
93 700 85 900 77 100 71 100 64 900 54 700 
101 400 94 000 } 84 900 82 400 75 900 62 300 
123 500 
6.18 
2.417 1.917 | 


4.00T 2.16T 
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diameter pins made from bar material. 
illustrate: 


(Sheet) = 
(Bar-Pin Type Tests) 


(Sheet-Punch Type 
(Bar-Punch Type Tests) 


The value for diameter pins was 
used both establishing the sheet ulti- 
mate shear strength and Table be- 
cause was lower than the strength 
the diameter pins and would thus 
more 

Hizher uitimate stresses are obtained 
from the punch-type shear test than can 
expected pure shear determined 
pin shear tests. The curve Fig. 
diameter pins elevated temperatures, 
but also applicable the tests 
diameter pins the effect tempera- 
ture ultimate strength the two sizes 
specimens virtually identical. 

Table summary the test re- 
sults. For bar material, each value 
listed represents the average tests, 
while for sheet material each value the 
average tests. Test values are 
also shown dashed lines the curves 


Conclusions 


The conventional short-time elevated- 
temperature properties the 6A1-4V 
titanium alloy were determined for con- 
ditions tension, compression, bearing, 
and shear, and were reduced form 
suitable for design criteria. addition, 
the effect the tensile properties 
sheet material exposure elevated 
temperatures for 100 was found 
negligible, thus indicating good thermal 
stability. 

Results the test program indicate 
that tensile yield and ultimate strengths 
were more severely reduced by increas- 
ing temperature than the other prop- 
erties investigated, particularly 
1000 However, the tensile strengths 
presented are nominal, based original 
specimen area. Specimen deformation 
during tension testing, especially 
1000 more pronounced than the 
other types tests. Comparison the 
other properties with 
stresses, determined from actual speci- 
men area the yield and ultimate loads, 
would all probability show more 
uniform relationship all temperatures. 

The variation strength found 
tests material from 


1 This is an estimation of what the ultimate 
shear strength would have been from a pin- 
shear type test the sheet material. 
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ducers was probably caused the pro- 
duction techniques employed the time 
manufaeture the material tested 
this program. With increased expe- 
rience the part the producers with 
this relatively new material, constant 
improvement techniques should result 
standardization material and even 
better mechanical properties. 
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APPENDIX 
Symbols 
diameter. 
modulus elasticity com- 
pression. 
modulus elasticity tension. 
ultimate bearing stress. 
Fory bearing yield stress. 
Fey compressive yield stress. 
modulus rupture torsion. 
ultimate shear stress. 
ultimate tensile stress. 
tensile yield stress. 
modulus rigidity. 
gage length. 
Ky theoretical factor of stress con- 
centration. 
elongation per cent (in Table 
I), or, 
minimum distance from hole 
centerline edge sheet (in 
bearing tests). 
sheet thickness 
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Measurement Surface Moisture 


Sulfur Dioxide Activity Corrosion Sites 


SEREDA 


steel specimen based day wet- 
ness has been found correlate with 
the measured temperature the speci- 
men and the sulfur dioxide atmospheric 
pollution rate (1).! 

Detection surface moisture was 
made possible the development 
suitable sensing element described 
earlier reports (2, umplifier 
suitable field instrument, designed 
the Division Radio and Electrical 
Engineering for use with this sensing 
element, described here. 

Sulfur dioxide activity was measured 
the lead peroxide method (4), which 
gave average value per day ex- 
posure. For correlation with corrosion 
rate, the value required that corre- 
sponding the activity during periods 
when wetness the exposed 
specimens, which may may not 
the same the average value. 
method presented whereby this can 
accomplished. 


Experimental 


The amplifier operate with the 
moisture-sensing element was designed 
serve the purpose for which the 
recorder was used satisfactory 
design was achieved while maintaining 
the necessary simplicity. The detailed 
circuit diagram given Fig. 

The amplifier has its own calibrating 
circuit which feeds the input 
0.4 thus enabling the instrument 
preset trigger the output relay 
the desired input voltage. This cali- 
brating device enables easy checking 
the instrument case any drift 
the response occurs. The off-on differ- 
ential about 0.03 

This amplifier has input impedance 
about megohms, and for this reason 
was necessary use sensing element 
having two platinum electrodes each 
face order retain the desired sensi- 
tivity. 

Two amplifiers, each coupled with 
Haydon elapsed-time indicator 
001, were used record the hours 
wetness the skyward and ground- 
ward exposures from which the time-of- 
wetness was 
NOTE—DISCUSSION THIS PAPER 
INVITED, either for publication for 
the attention the author 


dress all communications ASTM Head- 
quarters, 1916 Race St., Philadelphia Pa. 


refer the list references appended 
this paper. 
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This the final report measurement surface moisture carried out 
the Division Building Research and the Division Radio and Electrical 


Engineering, National Research Council, Canada. 


This project was ini- 


tiated the Task Group Measurement Atmospheric Factors 
ASTM Committee B-3 Corrosion Non-Ferrous Metals and Alloys. 
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Fig. 1.—Dew detector amplifier. 


The lead peroxide cylinder and screen 
were modified permit the uncovering 
the cylinder during periods wet- 
ness and shield the cylinder during 
dry periods. The complete assembly, 
called the sulfur dioxide shield, shown 
cup which was lifted means re- 


versible, 6-v, d-c motor operating 
through rack and pinion. 
electrically 


coupled with the amplifier and moisture- 
sensing element such way that 
the lead peroxide cylinder was exposed 
only during the periods when moisture 


was detected the groundward side 
the sensing element. The complete 
wiring diagram shown 
Fig. The amplifier and elapsed-time 
indicator were heated hut; the 
sensing element, the sulfur dioxide 
shield, and lead peroxide cylinder were 
located outdoors the exposure site 
where corrosion steel was being ob- 
served. 

The lead peroxide cylinder that was 
exposed continuously was located be- 
side the that was exposed during 
wetness periods that the two values 
could compared. 


SEREDA, associate research officer, Division Build- 
ing Research National Research Council, Ottawa, has been 
engaged since 1950 the study the behavior water 
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TABLE 


Monthly 
Mean Air 
Temperature, 

deg Fahr? 
1958 Oct... 15.4 
Nov..... 15.1 36.5 
Dec..... 21.1 9.4 
1959 Jan... 11.8 12.9 
12.7 10.3 
7.15 24.0 
Apr. 7.35 
8.35 58.5 
June... 6.85 66.3 
July.. F 4.00 72.2 
Aug... ‘ 8.30 72.0 
Sept 9.75 62.3 
Oct 13.5 45.9 
17.6 32.6 


Day wetness (groundward 
Obtained The Meteorological Service. 


Site, Average 


CORROSION EVALUATION DATA OBTAINED OTTAWA. 


Sulfur Trioxide, mg per sq dm per day 
Corrosion Property Site, 
Site, Average Wet Periods 


0.42 1.44 


0.65 1.16 

0.83 2.19 2 
1.13 1.89 
1.02 1.95 1.91 
0.69 2.05 2.89 
0.66 1.59 2.37 
0.45 0.60 0.15 
0.44 0.65 0.68 
0.30 0.25 0 
0.30 0.48 0.63 
0.29 0.45 0.42 
0.44 1.82 2.55 


0.67 2.18 2.48 


¢ NRC, Associate Committee on Corrosion Research and Prevention. 
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Results 


apparent from Table that, for 
some months, the difference sulfur 
dioxide between 


activity was large 


periods wetness and the whole time. 
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This probably depends proximity 
the source pollution and its location 
relative the prevailing wind direction 
during wetness periods. would appear 
that these measurements would use- 
ful where the sites are located near 


sources pollution, especially the 
values are used for correlation 
with the rate corrosion metals. 

Because the time-of-wetness for any 
given month may vary twofold from 
one year the next, seems worth-while 
locate this instrumentation meas- 
ure the hours wetness and the corre- 
sponding sulfur dioxide activity all 
the corrosion sites that conditions 
affecting the corrosion would known 
for any period exposure. 

The rate corrosion exposed 
specimen affected the average 
temperature the specimen during its 
wetness period accurate value 
this temperature can obtained 
recording the temperature sensed 
thermocouple placed the ground- 
ward side the specimen. The re- 
corder can started the amplifier 
when moisture first detected, and 
stopped the completion the wetness 
period. approximate value the 
desired temperature can obtained 
measuring the air temperature dur- 
ing the wetness periods. During the 
greater than days, has been shown 
(1) that the monthly mean air tempera- 
ture obtained the Meteorological 
Service differed less than deg 
Fahr from the average temperature 
the specimen during the wetness periods. 
Thus, many instances, especially the 
data are used yearly basis, 
the air temperature obtained the 
Meteorological Service may adequate 
for use evaluation the rate cor- 
rosion. 
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Measurement the Temperature 


well known that poly- 
ethylene retains its flexibility even 
fairly low temperatures. 
with other plastics that are flexible and 
tough room temperature, however, 
does tend become more brittle the 
cable, pipe, and injection mold- 
ings are sometimes used under cold con- 
ditions, several test methods have been 
developed measure the 
temperature impact resistance the 
plastic. These tests usually employ 
which are chilled different tempera- 
tures and then struck bent rapidly. 
sample normally characterized 
its defined 
that temperature which per cent 
the specimens tested failed when sub- 
the specified test conditions. 

ASTM Tentative Method Test for 
‘Temperature Elastomers 
Impact involves the use 
specimens die-punched 
sion-molded testing appara- 
tus, which commercially available, 
consists essentially insulated box 
containing clamping arrangement for 
the specimens and motor- solenoid- 
brought the required temperature 
cooling heating the bath liquid 
which they are immersed. Commercial 
units, received, contain rather rudi- 
mentary temperature control equipment, 
operation the method laborious 
and the precision its results suffers 
from the uncertainty test tempera- 
ture. 

Specimens, tested five time, are 
clamped cantilever beams, brought 
the required temperature and struck 
hammer moving linear speed 
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TABLE I.—BRITTLENFSS TEMPERATURE DATA ACCORDING METHOD 746. 


Brittleness Temperature, deg Cent 


Laboratory 


Not annealed? 
Annealed¢ 


Polyethylene 


Specimens annealed for min boiling water before testing. 
® Specimens tested as pressed, without annealing. 


¢ Specimens annealed 1 hr in boiling water. 


tion the five bars which fail under 
impact converted percentage and 
plotted probability paper against the 
corresponding temperature. When 
sufficient experiments have been carried 
out, straight line drawn through the 
scatter temperature-per cent failure 
points. The per cent failure tem- 
perature read from this line. 
Operation this test method the 
manner can lead 
variable polyethylene this 
illustrated the data Table 
which were chosen from test figures ob- 
tained after different 
cedures two laboratories 
company. The concurrence between 
brittleness temperature data poor, 
general, that the test method appears 
unsuitable for defining specifica- 
tion levels. The main objective the 
work reported here was therefore the 
discrepancies between the 
test results trom different laboratories. 
There was also much room for im- 
provement the efficiency the test, 
particularly regards reduction the 


amount work and extraction the 
most information from the test data. 
major requirement was for 
fast-acting temperature 
was also thought desirable develop 
testing procedure which would require 
minimum number experiments and 
eliminate the intuitive element the 
drawing the per cent failure-tempera- 
ture line used find the brittleness 
temperature. advantage 
would realized the test procedure 
were such that could carried out 
entirely technician without super- 
vision. 


Summary Modified Test Method 


The objectives listed above were 
realized modifying some the details 
Method 

Modifications which have been made 
include: 

Anefficient temperature controller 
which acts from room temperature 
—110C, 

Elimination molding variations 
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cedure, which seems applicable, 
and necessary, for almost all mechanical 
testing 
ethylene 
3. Avoidance of specimen cutting 
errors (2) the use notched test 
(This modification provides 
the added benefit sharply reduced 
scatter test results for specimens from 
single sample.), 

Provision accurate clamps 
prevent wedging the specimens, 


specimens. 


5. A change in the criterion by which 
specimen judged have failed, and 

testing procedure where- 
unsupervised technician can 
operate the whole test and extract 
accurate brittleness temperature from 
fewer data. This procedure also results 
faster operation, reducing the 
quired in the test. 

The modified method not considered 
merely achieves 
the which were implied but 
the use deliberate notch does not 
change the fundamental character 
the test, since brittleness temperatures 
measured Method 746 have appar- 
ently always been influenced surface 


to be a new 


imperfections (2). 


Details Modified Test Method 
Apparatus 


The temperature-control apparatus, 
mounted Tinius-Olsen motor-driven 


Thermistor Controller 
(AC Bridge) 


variable resistance one arm the 
a-c bridge can adjusted equal the 
resistance the thermistor any de- 
sired temperature. (The temperature- 
resistance curve for particular 
thermistor must determined before- 
hand.) long the bath warmer 
than the required temperature, the 
bridge out balance and the con- 
troller signals for cooling. The bath 
cooled automatically either dropping 
liquid nitrogen onto the surface the 


Potentiometer 


Thermistor 


Fig. 


= Mercury 
Manometer 
3-Way Solenoid | a 
Vaive 
Methyicyclohexane } 
F 
Liquid Nitrogen 
Na 
Cylinder 


Fig. 


The instrument can used from room 
operated one man and will main- 
tain given temperature better than 
Temperature changes can 
effected very rapidly; the bath can 
cooled from room temperature —30 
less than min. 

The temperature controller con- 
structed follows. Bath temperature 
a-c bridge the thermistor controller. 


boldface numbers parentheses 
refer the list References appended 
this paper. 
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Liquid nitrogen cooling system. 


bath liquid (methyleyclohexane) 
pumping the bath liquid through solid 
carbon dioxide reservoir. 


When the bath colder than required 
warms heat exchange with its 
surroundings. immersion heater 
can used speed the warming 
process, which not controlled auto- 
matically. 

Two alternative systems, (a) based 
liquid nitrogen and (b) solid carbon 
dioxide, are used. Liquid nitrogen may 
used reach any temperature down 
about —110 when the methyl- 


cyclohexane bath liquid 
freeze. The solid carbon dioxide ar- 
rangement suitable only for tempera- 
tures warmer than about 
Liquid Nitrogen Cooling System 
(Fig. the thermistor con- 
troller signals for cooling, the solenoid 
valve opens and nitrogen pressure forces 
liquid nitrogen onto the surface the 
bath. This automatic, intermittent 
addition liquid nitrogen suffices 
hold any preset temperature 


Galvanized Dam 
with Putty) 


Stirrer 


Test apparatus, showing stirrer and part temperature control equipment. 


Solid Carbon Dioxide- 
Acetone Mixture 


Thermistor 


+ 


4 Thermistor Controller 
(AC Bridge) 
Fig. 3.—Solid carbon dioxide cooling 
system. 
The bath must 


stirred prevent local freezing the 
liquid nitrogen inlet. The stirrer shown 
Fig. provides violent agitation. 
The sheet-metal dam shown attached 
the top the bath, Fig. controls 
splashing the stirrer. 

Working temperatures can changed 
rapidly with this arrangement. The 
inabout 25min. Consumption liquid 
nitrogen not excessive; the unit has 
been operated for —30 —60 
using liters coolant. 

Solid Carbon Dioxide 
System (Fig. 


Cooling 
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ies, 


Thermocouple 


tube runs from the brittleness tester 
bath through pump, coil cooled 
solid carbon dioxide alcohol, and back 
the bath. The pump, which con- 
nected the thermistor controller 
place the solenoid valve the pre- 
ceding setup, operates intermittently 
keep the bath temperature level 
preset the The stirrer 
shown Fig. run continuously 
minimize temperature gradients the 
bath. The carbon dioxide unit holds 
desired temperature rather more pre- 
cisely than the liquid nitrogen apparatus, 
but does not cool the bath quickly. 


Sample Molding and Conditioning 

Test specimens 
molded and conditioned the method 
reasons for introducing postmolding 
sample conditioning step, the require- 
ments which such conditioning pro- 
cedure must fulfill and the method 
whereby these requirements were met 
were discussed that paper. Examples 
quoted there showed that sample con- 
ditioning procedure the type de- 
scribed necessary prevent molding 
variations from affecting 
laboratory precision brittleness tem- 
perature test results. The method con- 
sisted, compression-molding 
polyethylene plaques, remelting them 
erase their thermal histories, and then 
cooling the plates controlled rate 
from above the melting point room 
temperature. Two cooling rates were 
generally used, slow cooling per 
and fast rate, which molten 
plates were quenched 
under standard conditions. The reader 
should note that there often pro- 
nounced difference between the brittle- 
ness temperatures annealed and 
quenched samples the same resin. 
This matter discussed more fully 
subsequent sections this article. 
Specimen Cutting 

The use test specimens containing 
controlled notch eliminates the serious 
errors due variations specimen cut- 
ting Notched specimens 
sult reduced scatter results and 
apparently more realistic 
temperature figures. 

Work Hoff and Turner (2) and 
Bestelink and Turner (3) showed that 
the brittleness temperature test for poly- 
ethylene actually notch test. The 
brittleness temperatures 
both the Imperial Chemical Industries 
(ICI) and ASTM test methods were 
shown affected surface imper- 
inadvertently 
specimen-cutting 
ting must very carefully controlled 


fections 


‘This notcher gives equivalent results 
the pliers described before (see footnote 
title), but easier make and use. 

Notch depth was erroneously reported 
0.035 in. preliminary description 
this test method (see footnote title). 
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TABLE 
MEN-CUTTIN 
NOTC 


SPECI- 


Brittleness 
Temperature 
Specimens 

Notched 
After Cutting, 
To deg Cent, 

50 per cent 

failure 


Speci- 
mens@ 


Specimen-Cutting 
Method 


Knife cut 

Knife cut, followed 
by rubbing with 
emery paper 

Die cut 


Knife cut 

Knife cut, followed 
by rubbing with 
emery paper 

Die cut 


Knife cut 

Knife cut, followed 
rubbing with 
emery paper 

Die cut 


4 Specimens not conditioned. 


method, just does the ICI test 
The magnitudes the errors elim- 
inated deliberate notching are illu- 
strated Turner’s paper (2). 
standard notch depth 0.02 in. gave 
temperature 
about +0.003 in. about the target does 
not appear affect the test results. 


Specimen Clamping 


When notched conditioned specimens 
are used, the brittleness temperature 
may sensitive stress variations 
caused misalignment the two parts 
the clamp. The clamps ordinarily 
supplied with the testing machine not 
appear aligned accurately enough 
work. Precision clamps 
useful for this test are shown Fig. 4.? 


Criterion Failure 


The notch always extends when the 


Razor Blade 


Fig. 4.—Clamps and notcher. 


precise brittleness temperature figures 
are obtained. 

was decided use notched speci- 
mens this work because the demon- 
strated effectiveness this method (2) 
and because brittleness temperatures 
measured notched specimens would 
probably more realistic than those 
derived from specimens with smooth 
surfaces. Polyethylene articles use 
usually have scuffed scratched sur- 
faces, and impact failures the field are 
probably aggravated surface defects. 

The notch made the narrow edge 
the specimen. When the broad faces 
the specimens are the brittle- 
ness temperature very sensitive 
notch depth; edge notches are not nearly 
sensitive. 

effective, the notch must 
located exactly the point where the 
specimen bent over the anvil during 
impact. This the lip the clamp 
used Method 746. The most 
effective way locate the notch the 
lip the clamp appeared 
clamp the specimens first 
notch them. simple, notcher 

The data Table show that notch- 
ing eliminates the effects variation 
specimen cutting the ASTM test 


criterion for failure has been found 
suitable. After the impact, the 
operator removes the clamp from the 
testing machine and bends each remain- 
ing specimen. Any specimen that does 
not spring back its original shape 
within few seconds counted hav- 
ing failed. This criterion differs from 
that proposed Webber (4), since 
here only complete separation 
partial break, crack, hole not 
counted failure unless the specimen 
badly broken that cannot restore 
itself its original shape. This criterion 
also differs from that Hoff and Turner 
(2) who count only complete separation 
failure. 

There seems theoretical rea- 
son for preferring one standard over. 
another long each internally 
consistent and gives precise results. 
The one described above has been found 
suitable for Method 746, using 
notched, conditioned specimens. 


Scatter Test Results and Testing 
Procedure 


Using the procedure described, the 
results within single test 
much reduced from that characteristic 
Method 746. This scatter meas- 
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ured the standard deviation dis- 
tribution failures, which closely 
equal this case the temperature 
interval corresponding change 
per cent the proportion failures 
standard deviation dis- 
tribution failures indicates that transi- 
tion from ductile brittle behavior took 
place over narrow temperature range. 
temperature 
quoted median figure, its value for 
describing material improves the 
temperature interval between few and 
many failures decreases. 

the modified 746 test method 
described here, use notched condi- 
tioned test specimens 
results which the standard deviation 
This feature permitted simpler, faster 
testing procedure than Method 
746. The modified test measures the 
proportion failures accurately only 
two temperatures. One temperature 
such that per cent failures are 
observed and the other such that 
per cent are found. These two 
temperature-per 
are used define the straight line from 
which the per cent failure temperature 
read. The operator finds tempera- 
ture which the per cent failures 
between and per cent and tests 
specimens trials) there. Since 
the standard deviation distribution 
failures known beforehand, can 
simply change the temperature 
appropriate amount the right direc- 
tion and complete the test with another 
five trials under the latter conditions. 
(An experienced operator can well 
with specimens (four trials) with 
25.) The testing time, after specimens 
are conditioned and cut, not more 
than per sample, since there are 
relatively few temperature changes. 


Test Results 


Interlaboratory Reproducibility 

The poor interlaboratory precision 
Method 746, illustrated Table 
was important reason for starting the 
present work. The results round- 
robin trial the modified procedure 
described here, between three laborato- 
ries our company, are shown Table 
These results, when contrasted 
with those the original method 
Table indicate that good interlabora- 
tory reproducibility possible. There 
are significant differences between 
laboratories the per cent level 
confidence. per cent confidence 
limits for the first three entries 
Table are +5.4C. This means that 
any one laboratory could expect, with 
per cent confidence, that another 
group would reproduce its data within 
The last eight entries, between 
two laboratories, were measured after 
more experience had been gained with 
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TABLE PRECISION MODIFIED 746 BRITTLENESS 


TEMPERATURE TEST. 


Temperature for per cent Failure, deg Cent 


Cooling Cycle 


Speci- during Specimen Laboratory Laboratory Laboratory 
Standard Standard Standard 
Bl Fast-cooled¢ 40 2 — 35 1.6 —35 2.6 
Slow-cooled@ -— 2 5 6 2.8 — § 2.0 
Slow-cooled@ —16 —16 
B3 Fast-cooled¢ —19 0 22 1.3 —23 1.0 
Slow-cooled@ + | 2 3 1.7 + 3 0.0 
B4 Fast-cooled: . — 39 —37 
B5 Fast-cooled¢ 25 — 26 
B6 Fast-cooled — 13, 15 -14 
B7 Fast-cooled¢ —42 —40, —43 
BS Fast-cooled¢ —24 — 23 
B9 Fast-cooled¢ —41 — 39 
B1O Fast-cooled¢ —15 —17 
Bll Fast-cooled¢ —17 20) 
All specimens were Type (ASTM 1248). 
Details specimen preparation are given (1). 
Fast-cooled: molten specimens quenched cold water, under standard conditions. 
Slow-cooled: molded plates cooled from the melt temperature per hr. 
standard deviation distribution failures. indicates the temperature interval 
over which transition from ductile brittle behavior occurred. For all practical purposes, 
this case Fso Fis, where, for example, the temperature for per 


cent failure. 


TABLE BETWEEN 

SLOW- 

MENS—BRITTLENESS TEMPERA- 
TURE. 


Brittleness 
Temperature, deg Cent 
Specimen4 


Fast- Slow- 

cooled? cooled‘ 
717 6.2 
754 —43.7 —12.5 
712 —41.9 7.3 
727 —35.4 - 7.8 


(melt index 20) —43 


All specimens were Type (ASTM 
1248). See (1) for details preparation. 

Fast-cooled: molten specimens quenched 
cold water, under standard conditions. 

Slow-cooled: molded plates cooled from 
the melt temperature at 5 C per hr. 


the test. Here the per cent confi- 
dence limits are closer The 
data indicate that the 
method suitable for control and 
specification work. 


Effect Notching 


The use notched specimens raises 
the brittleness temperature about 
746 specimens. The actual change 
depends the particular sample. The 
notch also contributes greatly the 
reduced scatter results within single 
test. 


Effect Cooling Rate During Sample 

Preparations 

When the rate cooling from the melt 
temperature changed, the correspond- 
ing variation brittleness temperature 
will depend the 
which being tested. This change 
can very large, and can completely 
overshadow melt index 
considerations. Examples this effect 
are shown, for some low-density poly- 
ethylenes, Table IV. 


Significance Test Results 


This test method measures the resist- 
ance notched specimens specified 
more complete description resin 
provided samples prepared cool- 
ing from the melt variety rates. 

The texture (5) annealed samples 
will approximate that polyethylene 
articles relatively long time after their 
fabrication normal methods and 
new articles that have been cooled slowly 
during fabrication. speci- 
mens will more like articles freshly 
made the usual methods extrusion 
injection molding. Neither the 
postmolding conditioning methods used 
this work was intended dup- 
licate commercial conditions. They 
are extremes, rather, and the condition 
fabricated articles will probably lie 
between those produced these two 
procedures, 

comparison the brittleness tem- 
samples the same resin will indicate 
how articles made from this polymer will 
tend change aging and how they 
will affected variations cooling 
rates during their formation. These 
changes may quite large, shown 
the values Table IV. These data 
illustrate the general rule that the choice 
the conditioning process can swamp 
the melt index effect over 
melt index range. 

The sensitivity the 
thermal history limits the 
application test results. Variations 
forming conditions can have 
temperature article and the results 
this test cannot therefore reflect low- 
est usage temperatures for different poly- 
ethylenes. 
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‘tories (1). 
‘tioning methods used here was influenced 


should borne mind, moreover, 
that the main reason for introducing 
sample conditioning was prevent con- 
fusion test results variations 
specimen preparation between labora- 
The choice the two condi- 


the desire improve the practical 
usefulness the test results, but this 
secondary consideration. com- 
parison brittleness temperatures 
fast- and slow-cooled specimens should 
help characterize resin, but can- 
not tell the whole story, since the speci- 
mens are essentially free the molded-in 
and applied stresses which polyethylene 
articles might suffer use. 

summary, while these test results 
are not suitable for direct engineering 


application, they can useful for com- 
paring different resins, provided the 
comparison confined forming proc- 


esses which result similar residual 
textures and stresses the finished 
articles. hoped that the value 
these test results will increase with ex- 
perience correlating them with field 
behavior. 
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Improved Microhardness Tester for 
High-Temperature 


WESTBROOK 


Microhardness testing not only efficient but frequently the only 
means for obtaining information the temperature dependence strength 


hard, brittle materials. 


Design problems become more formidable 


one seeks test more brittle materials higher temperatures and lower 


loads. 


The design, construction, and operation improved high-tempera- 
ture microhardness tester are described. Testing done vacuo; 
other specifications include: temperature range, —190 1500 load 
range, 1000 loading, 0.2 1.2 per min; time indenta- 


Examples various applications the instrument are 


given its capabilities and the variety problems for which 


may used. 


ADVANTAGES 


microindentation hardness testing for 
studying the 
havior materials have recently been 
reviewed This same paper de- 
scribed instrument with load range 
1500 and manual control 
hydraulic system. While that instru- 
ment has provided large volume 
useful data, several years’ experience 
indicated three aspects its operation 
that needed further improvement. 
Brittle materials exhibit extreme 
sensitivity loading rate with respect 
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cracking 
hardness. 


incidence and apparent 
The hydraulic loading sys- 
tem formerly used was able maintain 
neither smooth rate loading nor 
obtain reliable data such brittle 
materials quartz the interstitial 
carbides. addition, the method 
operation the original instrument was 
number specimens were studied 
the same temperature. The main 
vacuum; specimens 


therefore 


once 


indented could not extracted from 
the device and the indentations meas- 
ured until several hours 
(usually overnight). Furthermore, 
times the limited capacity the speci- 
men magazine slowed the execution 
series tests. Finally, the fact that 
the loading was performed manually 
introduced 
variability well operator fatigue. 

was decided that the 
provements the method loading 
could achieved with motor drive 
that would raise the specimen against 
dead-weight-loaded indenter mounted 
counterbalanced beam, design 
principle common number com- 
mercial 
ness testers. Inclusion vacuum locks 
both entrance and exit ports would 
permit the specimen readily in- 
serted and removed with the test cham- 
ber pumped down and temperature. 
Provision series contacts, relays, 
and timers would automate the indent- 
ing operation. This paper reports the 
construction, operation, and application 


WESTBROOK metallurgist affiliated with the Met- 
allurgy and Ceramics Research Dept., General Electric Re- 
search Laboratory. holds the degrees B.Met.Eng. and 
M.Met.Eng. from RPI and Sc.D. degree metallurgy from 
the author numerous papers the technical 
literature, many which are concerned with hardness test- 
ing and the applications this technique basic research 
the mechanical behavior materials. For one these papers 
received the 1959 Richard Templin award ASTM. 
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instrument embodying these fea- 
tures and covering the same load and 
temperature range the earlier in- 
strument. 


Description the Apparatus 


General 

photograph and schematic 
diagram the apparatus are shown 
Figs. and from the loading 
system and other 
features the instrument (the general 
arrangement, specimen size, furnace 
design, temperature measurement, and 
vacuum system) are similar those 
the equipment previously described. 
Noteworthy details differences are 
discussed below. 

operate the instrument, speci- 
men introduced through the entrance 
port and vacuum lock lowered 
onto the entrance chute, and pushed in- 
the chamber with the push rod. 
The push rod has free motion the 
first part the traverse for introduction 
the specimen the test chamber; 
fine screw adjustment (20) permits 
positioning the specimen 
test chamber +0.1 mil. 

After the specimen heated 
the desired temperature allowed 
equilibrate with the existing furnace 
temperature, loading weight (//) 
chosen from set six within the 
vacuum chamber and series in- 
dentations made. single push button 
actuates the whole indentation and 
reset cycle, the specimen being ad- 
vanced small distance 
dentations. After all desired indenta- 
tions have been made, the specimen 
pushed out the exit chute into the 
extraction chamber (22) and the vacuum 
lock (23) closed. The water-cooled 
ejector permits extraction the speci- 
men within few minutes, following 
which the indentations can measured 
room temperature with microscope 
equipped with filar eyepiece. The 
correction for thermal contraction 
commonly neglected. 

Particular attention was paid the 
design the instrument ease 
disassembly for interchange indenters, 
replacement of the furnace core or 
thermocouple, and selection load. 
addition, several large viewing ports 
were incorporated for visual observa- 
tion the operation the various 
components. 


Furnace and Associated Components 

V-10 General Radio driving 
pair current transformers provides 
maximum input power 1.5 
amp and with stepless control 
over the whole temperature range. 
before, internal vertically wound 
furnace core (25) was used with radia- 
tion heat shielding (24). tempera- 
ture 1500 could attained with 
about 1200 studies below 
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Fig. diagram high-temperature microhardness tester. 


room temperature, small bath could 
placed the anvil and the 
specimen immersed directly 
appropriate cryostatic fluid. 
instance, temperatures other than fixed 
points were measured with auxiliary 
copper-constantan thermocouple. 


Indenter 


The indenter assembly designed 
provide firm and rigid attachment 
the loading beam and yet minimize 
heat flow along the indenter the 
beam. The indenter itself mounted 
removable head that indenters 
various materials geometries may 
conveniently interchanged. dis- 
cussed previously (1) specimen-indenter 


interaction very serious problem 
high-temperature microhardness testing 
and the principal factor fixing the 
upper temperature limit for this type 
test. The most satisfactory indenter 
materials have been found 
diamond, sapphire, and titanium dibo- 
latter not available commer- 
cially single-crystal form. 
Loading System 

The indenter load applied the 
specimen raising the specimen against 
the indenter mounted 
beam. clarify the more detailed 
description which follows, attention 
directed Fig. phantom view 
the beam assembly jig. 


ASTM BULLETIN 


Fig. 1.—High-temperature microhardness tester and control panel. 
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All components the beam assembly 
base plate (here represented 
the clear plastic plate the upper 
section the main testing chamber. 
This whole section can readily re- 
moved unit from the main cham- 
ber, thus facilitating maintenance and 
change-over the loading system. 

pivot frame (2) locates the pivots 
(3) for the beam (4) external the 
furnace case and the same horizontal 
plane the indenter tip 
pivot points are knife-edge and cone 
pivot and seat combination which 
limjts any motion the indenter tip 
planar the rest position 
the beam (4) held the horizontal 
plane adjustable contact point 
(6) which rests beam support (7). 
The weight the beam and indenter 


weight beam and indenter 


counterbalanced adjustable Fig. view loading beam assembly. 
| | 
| RY3| RY3| 
START 
Do POWER | | | 
“ | | 
On > - j + | 
4 or | | | 
TIMER 
start { RAISE |MOLP cowtact BEAM | cower! LOWER 10 
| | CYCLER To | ave | + ep 
WEIGHT 
(10) 
WEIGHT 
SUPPORT 
BEAM SUPPORT(7 
+> 
Fig. circuit diagram. 


weight The beam intentionally 
not completely counterbalanced, 
this would result too much instability 
despite the vibration-isolation pad 
which the instrument mounted. The 
residual weight the beam (usually 
thus constitutes preload applied 
prior the main load. special boss 
the beam (4) projects through 
circular hole the weight support 
(9), that the indenter raised 
the specimen the weight pad 
and the weight (/1) are picked 
the beam. The load applied thus 


the the preload, the weight 
The weight 


pad, and the weight itself. 
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pad used electrical contact 
point eliminate the need for 
weights. Vertical travel from the point 
indenter-specimen contact full 
pickup weight and weight 
restricted few mils careful 
adjustment the contact point (6). 
the end the indentation period 
solenoid (12), operating through lever 
arm raises the beam the 
indenter until the specimen 
lowered the start position. Wiring 
run from the various contact points 
the control circuit deseribed 
below. 


The specimen (/4) sits molyb- 
denum anvil which, turn, rests 
the specimen achieved vertical 
motion this whole column 
geared-down synchronous motor 
Fig. 2), the speed which controlled 
the particular motor speed and gearing 
chosen, vertical-travel speed 
tinuously variable over the range from 
0.2 1.2 per min. 

indicated above, any one set 
six weights may selected for use 


from outside the test chamber. this 
way the load applied may varied 
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from one specimen the next, even 
single specimen, without cooling 
down opening the test chamber. 
The standard set weights permits 
loads 50, 100, 200, 300, 500, and 1000 
using only the weight pad, well 
load with the preload alone. The 
set weights suspended from load 
spider (17) which mounted through 
seals the top plate the upper 
section the test chamber. These 


1000 


Hordness, kg per sq mm 


(4) the beam support (7), that 
and aré picked up. 
When the start button pressed hold- 
ing relay closes, thereby energizing 
RY2 whose contacts 
motor. The motor then 
specimen toward the indenter motion 
the lead serew. When 
men contacts the indenter causes the 
beam lifted off the beam support, 
dropping out and starting cam 


200 400 


600 


800 000 1400 =1600 


Temperature, deg Cent 


Fig. 


Temperature dependence the hardness molybdenum, room temperature 


1500 


Fig. the 
hardness nickel-aluminum (61 atomic 
per cent nickel), liquid nitrogen 800 


seals permit rotary motion for weight 
selection and sufficient vertical motion 
for lowering the selected weight onto 
the weight pad 
Control Circuit 

Completely automatic operation 
the loading cycle secured through 
system contacts and relays. The 
circuit diagram shown Fig. 
and may described briefly follows: 
Initially the weight pad rests 
the weight support (9), and the beam 
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Fig. tests materials 
three different hardness levels. 


cycler forward. (The purpose the 
latter device enable automatic 
The mechanical stops are adjusted 
that vertical travel from this point 
contact between beam (4) and weight 
pad (10) restricted few mils. 
When the beam contacts the weight 
pad RY6 picked up, and almost 
immediately thereafter the weight pad 
(10) lifted off the weight support 
(9), dropping out and energizing 
the hold-timer and RY3. RY3 will 


close the weight stays off 
its support. (This arrangement 
prevent false starts timing due 
imperfect contact.) When RY3 closes 
stops the motor and holds itself and 
the hold-timer energized; the cam 
also stops. The hold-timer can 
adjusted manually for 
between and see; normally 
the end the hold 
period, the beam lifting solenoid 
closes after see. When closes 
and starts the motor (and thus the 
specimen) back down; also locks 
this circuit in. 
cam cycler restarted the reverse 
direction; upon returning its initial 
position, picks the over-travel 
timer and stops itself through 
The purpose the over-travel 
bring the specimen 
slightly below the indenter contact 
point that lateral advance 
new position can 
scratching. When the over-travel times 
out drops out stopping the 
motor and dropping out everything 
energizing the solenoid allows the beam 
fall back onto its 
now its initial condition 
and after pushing the specimen 
new indentation site, the loading cycle 
may repeated again pushing the 
start button. series pilot lights 
the control panel 
“raise,” “contact,” “hold,” “lower,” 
and the operator 
the course operation the cycle. 


sec is used, 


“power on,” 


Application 


The following examples the applica- 
tions the instrument demonstrate 
both the range parameters that may 
used and the variety problems 
that may attacked this way. 

The temperature range available 
shown Figs. and Figure 
molybdenum specimen using 
sapphire indenter. The 
tained with other noteworthy fea- 
tures. example studies below 
room temperature given Fig. 
with data for 
aluminum specimen. The deviations 
observed low temperatures from the 
higher temperature extrapolation are 
attributable the onset martensitic 
centered tetragonal structure just below 
room temperature (2, 3). 

One the best ways assessing the 
ment make log-log plot load 
against indentation diameter. every- 
thing should the result will 
straight line. The various possible 
deviations from this and their origin 
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have been discussed previously (1). 
Examples such tests made the 
present machine are shown Fig. 
results verify the applicability 
the instrument over the claimed load 
quartz above 500 for the loading rate 
used (0.2 per min) and titanium 
monocarbide above 200 (1.2 per 
min). Deviation from linearity 
and below for copper and and below 
for quartz are attributed vibration 
and inertia effects. Since 
little need operate such low loads, 
attempt was made seek further 
improvement this direction. 

One the objectives the new 
design was reduce the loading rate 
that would possible obtain 
with acceptably low scatter over wide 
range temperatures. examples 
are shown Fig. for brittle oxide, 
quartz, and carbide, TiC. 
While still further improvement might 
desired, particularly the case 
quartz, the temperature-dependence and 
the effeets the high-low inversion can 
determined quite unambiguously. 

Load variability furnishes means for 
gested (4), Winchell 
(5), and others. Cracking 
with load and thus 
the load for constant percentage 
cracked indentations measure the 
indentations maintain similar geometry 
with changing load, and other loading 
equivalent the probability that 
particular point the specimen can 
sustain certain effective strain with- 
extensive series such tests silica 
quartz over range temperatures and 
per min loading rate are shown 
Fig. Each point the figure 
cannot made from this plot since the 
effective sample size has inadvertently 
changed with due soften- 
ing the material. approximate 
for this may made taking 
temperature, the ratio the load, 
for per cracking measured 
the product the per cent 
cracking load some reference temper- 
ature, (for example, room temper- 
ature) and the ratio the hardness 


D Lrvso per cont cracked) 
r= 
L 79(50 per cent cracked) H T H1, 


Tabor (6) has shown that for the 136-deg 


pyramid indenter the effective strain about 
indentation about per cent. 


May 1960 


The results such treatment the 
data Fig. are shown Fig. 10. 
apparent that there are pronounced 
and probably complex effects temper- 
ature and structure the brittleness 
quartz. 


10000 
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Fig. hardness-tempera- 

ture runs two brittle materials. Indi- 

vidual datum points are shown, not aver- 
ages. 
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Cracked indentations, per cent 


cracked indentations quartz various 
temperatures (7). 


The problem the variation 
effective sample size can also treated 
testing constant load and using 
loading rate the 
able. The rate for given incidence 
cracking constant load then repre- 
sents inverse measure cracking 
tendency. example this approach 


shown Fig. 11; sample populations 
indentations were again employed. 
perhaps worthy note that for 
quartz the relation cracking incidence 
load rate different air than 
Was used the tests reported 
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~ 
2 | Low High 
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Temperature, deg Cent 


Fig. plot data from Fig. 
showing effect temperature ductility 
quartz single crystal (7). 


Loading Rate, mm per min 


Per cent Cracked 


Fig. Effect loading rate percent- 
age cracked indentations quartz 
room temperature for various loads. 


here. air there optimum 

final illustration what can 
done with this instrument, Fig. 
presented. this instance de- 
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tailed study the temperature de- 
pendence strength has been made 
specimen which measured only 
several check runs made the same 
specimen. 


| 
‘ 
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Fig. 12.—Temperature-dependence 
hardness high quartz, (high 
eucryptite) (7). 
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Defense Committees 


(Continued from 24) 


engrossed the Larger Things Life, 
that the net result was disappointing, 
say the least. whole development, 
according those who know, derived 
from individual efforts solving some 
local problem for essentially selfish rea- 
sons. But finally, the mosaic, see 
today, came forth, and are quite 
proud it; for all know, the com- 
mittees are still dreaming that perfect 
world where every little strain gage fits 
into place planned. matter 
simple justice the committees must not 
condemned too harshly; the situation 
clearly called for inventive genius, de- 
sign ingenuity, and vigorous engineering 
and commercial development, none 
which can supplied committee. 

Well, what the heck are committees 
good For one thing, run our 
country with them. Committees the 
Congress the Federal level, and com- 
mittees the state legislatures advise 
the parent bodies what legislation should 
enacted. weren’t for com- 
mittees, our legislative halls would 
veritable Towers Babel. all in- 
tents and purposes, these committeemen 
advise the parent body what laws 
should passed, amended, revoked, 
and since are nation laws, fol- 
lows that they are the backbone our 
continued welfare. they fail, then the 
mechanics constitutional 
government, know it, would have 
overhauled. 

the executive and judicial branches, 
from the highest the lowest levels, 
from head government and highest 
courts local magistrate, councilman, 
village trustee, find committees ad- 
vising those who have original jurisdic- 
tion over, and responsibility for, our na- 
tion’s welfare. The committee system 
many cases less formal than the 
legislative branch but, nevertheless, 
plays significant part the country’s 
affairs. Here again the service ad- 
visory, leaving final decisions perforce 
the elected appointed official where 
they properly belong. So, for better 
for worse, depend advisory com- 
mittees the operation our nation, 
The many years they have worked 
the least tribute the system’s dur- 
ability, and addition constitutes pre- 
sumptive evidence inherent goodness. 

Corporations, too, are replete with 
committees. Notwithstanding that the 
authoritarian and the final decision rests 
with the big boss, and his colleagues 
top management must rely com- 
mittees for advice many vital areas, 
such long-range planning, personnel, 
salary structure, fringe benefits, labor 
relations, and host others, say 
nothing the technical aspects run- 


ning the business. executive his 
right mind presumes competent 
every facet his enterprise. 

The jury that decides between im- 
prisonment and liberty, between life 
and death fact-finding committee 
Anglo-Saxon heritage, and with all its 
faults we’ve found better method 
dispensing justice and equity. Even 
the Lord chose twelve men continue 
His kingdom earth. might have 
chosen one; the skilled orator, the 
learned philosopher, the humble fisher- 
man, the ubiquitous tax collector. 
indeed the one that betrayed Him thrice 
before the cock crowed. But chose 
all twelve; the Lord’s committee, 
were. 

Nevertheless such mundane mat- 
ters government, business, science, 
law, ete., why call committee? 
Why not ask some smart character 
solve al! the problems? the first 
place, the smart one, ever re- 
nowned, probably has less precise know]- 
edge the subject matter than the 
regularly elected employed officials. 
Therefore must accept the thesis that 
will make erudition, acumen, 
judgment, and other attributes what 
lacks knowledge. But assuming 
could locate the saintly Mr. Bigbrain, 
still remains that none wishes 
place his government, his business, his 
liberty, life itself, the hands 
single individual, matter how noble 

The plain truth the matter that 
when the chips are down complex is- 
sue, run the shelter multiple 
judgment. This not time summon 
the discoverer, the inventor, the 
lone engineer, the lone wolves what- 
ever their specialty art science. 
This job for group men, perhaps 
less equipped compete with the ultra- 
specialists their chosen fields, but 
combining working knowledge the 
matter hand and the ability place 
the subject the broader framework 
human experience and aspirations. 
seems that when have problem 
too complex for individual decision, too 
important exposed the fallibility 
the most erudite expert, too compre- 
hensive encompassed the wisest 
men, turn the much-abused 
committee, organism that must 
necessity play for percentages, not for 
miracles; for accomplishment, not for 
headlines. 

The fun-making the expense 
committees continue. com- 
mittees were really useless, would 
not laughing. The fact that 
committeemen can laugh themselves 
the best all signs intellectual ma- 
turity and the relaxed confidence sin- 
cere people doing the best job which 
are capable. They experience 
restful security the knowledge that 
their function unique and matchless. 


Then, there the personal angle. 
chosen for committee work, out the 
many that could selected, reward- 
ing occurrence professional life; 
badge honor, speak, one’s field 
competence, and identification 
man whose opinions are freely given but 
not for sale. stamps the individual 
with the sign integrity, the courage 
speak though what says may win 
popularity contests; and finally, 
person who considers compromise nice, 
clean word that symbolizes man’s hu- 
manity man through the capacity for 
submerging his selfish interests for the 
over-all good. 

Animals not form committees; this 
privilege granted the Creator 
solely man the supreme reflection 
His image and likeness. man 
alone goes the sanction combining his 
with other men, accomplish 
intellectually and spiritually what can- 
not accomplished alone, unify 
when singleness fails, and adjust his 
individual desires the broad mural 
common welfare. 

And animals don’t laugh! 


1960 Nuclear Congress 
Papers Available 


papers presented the 1960 Nuclear 
Congress held New York, April 
1960, are still available. For those 
who found impossible attend the 
Congress, and who wish obtain 
printed copies papers, provision has 
been made for mail order distribution. 
This service line with the first 
objective the Congress, provide 
free exchange knowledge the sub- 
ject area between engineers and scien- 
tists and the industry which de- 
pendent upon such 

ASTM was one engineering and 
organizations supporting the 
1960 Nuclear Congress. Copies 
three the four papers from the ASTM- 
sponsored session are available. 
These are: 


Paper 41. ASME Committee Nuclear 
Power the Boiler and Pressure Ves- 
sel—Nuclear Standards—D. Rogers. 

Paper 42. Nuclear Standards—American 
Standards Association’s Materials Task 
Force, Nuclear Advisory Committee— 
Klapper. 

Paper 62. Nuclear Standards—American 
Society for Testing 
Calkins. 


list the remaining 40-odd papers 
available, well copies the papers 
themselves, are available from the 1960 
Nuclear Congress, 39th St., 
New York 18, Papers may 
set. The price cents per paper, 
$20 for the set. 
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Materials and Plaster 


Silver Spring, Md. 
JUNIPER 5-3504 


Box 901 


Reinforced Plastics PRinceton 1-3200 


CTL, Inc. 


mechanical, electrical and 
chemical testing. 


P. ©, BOX 227 CINCINNATI 15, OHIO 


RESEARCH 
DEVELOPMENT 


PHONE 
QUALITY CONTROL 


DETROIT MICH 


: American Council of Independent Laboratories 


ARIZONA TESTING 


Chemists—Assayers—Engineers 
Chemical Spectrographic Analysis 
Physical 
Soil Investigation—Sampling 
Outdoor Weathering Tests 
817 Madison, Phoenix, Arizona 


Member: American Council 
Independent Laboratories 


OMPLETE LABORATOR SERVICE 


| 
| 
| 


COMMERCIAL TESTING CO., 


Member: American Council Independent Laboratories 


TESTING LABORATORIES 


INSPECTION 
TESTS ANALYSIS RESEARCH 
—OF— 
EQUIPMENT APPLIANCES 
MATERIALS PRODUCTS 
Ave. 23rd St. Des Moines, lowe 


Member: American Council independent Laboratories 


The Oldest Laboratory 
Americe 


GARRETT BLAIR 


Established 1836 


Analytical and Consulting Chemists 
Samplers and Weighers 


228 South Ninth Street Pa. 


Testing Laboratories 


Chemists, Testing and Inspection Engineers 


Testing, Inspection, Consultation, Design 
all types building and paving materials. 


Investigation Foundation Soils 
511 South 20th St. Omaha 2, Nebraska 


Tel. 2-3469 
CORMET METALLURGICAL LABORATORY 


BOX 231 


HAROLD SCHANCK, JR. 
Director 


SOILS, FOUNDATIONS and PAVEMENTS 
DESIGNS, QUALITY CONTROL 
TESTING and INSPECTION 


Highways, Airfields, Structures 
MATERIALS INVESTIGATIONS & REPORTS 


WORLD WIDE SERVICE 


87 Greenwich Avenue Box 288 
Greenwich, Conn. New Rochelle, N. Y. 


TESTING — 
DEVELOPMENT — CONSULTING 
BASIC MATERIALS TO END PRODUCTS 
RUBBER, PLASTICS, ELASTOMERS, SILICONES 
COMPOUNDING, FORMULATION 
ANALYSIS, MOLD DESIGN 
PROCESSING METHODS 
401 Lafayette St. Newtown, Pa. 


FORDS, 


CHARLES KAWIN COMPANY 


METALLURGICAL CHEMISTS 
FOUNDRY end METALLURGICAL ENGINEERS 
METALLOGRAPHERS—SPECTROGRAPHERS 


PHYSICAL TESTS 
431 Dearborn St. Chicago Ill. 
P.O. Box 2035 Buffalo 


Member : American Councilof Independent Laboratories 


COMMERCIAL TESTING ENGINEERING Co. 


CHEMISTS, ENGINEERS INSPECTORS 


COAL—COKE—IRON ORE 
PETROLEUM PRODUCTS—MINERALS 


228 N. LaSalle St., Chicago 1, Ill. 


| Charleston, W. Va. Norfolk, Va. Cleveland, O. 
| Clarksburg, W. Va. Terre Haute, Ind. Toledo, O. 
Madisonville, Ky. Strattanville, Pa. 


TEXTOR LABORATORY DIVISION, Cleveland, 
INC., Buffalo, 


May 1960 


PORE SIZE DETERMINATIONS 


Complete pore spectra mercury intrusion, 1000 
to 0.1 micron diameter. A\ll materials: ceramics, 
metals, plastics, carbon. Filters, catalyst carriers, 
structural materials, electrodes, seperators, etc. 
PRADO LABORATORIES 
Box 2607 Cleveland Ohio 


Write for literature. 


Europe 
KONING BIENFAIT 
Testing Building Materials 
Consulting Engineers — Metallurgists —Chemists 
Inspection Sampling Testing Analysis 
Research — Development — Control 
Coal, Oils, Fats, Waxes, Cement, Concrete, Steel, Water, 
Gases, Solvents, Paints, Ores. Established 1890 
104 Decostakade. Amsterdam-W. P.O. Box 6005 


Chemists, Hipeiciats, Engineers, Inspectors, Complete 
Analytical laboratories: quality control, research and 
development—Metallurgy, ceramics, nuclear fuels, ra- 
diochemistry, industrial hygiene, health physics, or- 
ganics, minerology, agriculture, food, medicine. 

6300 Euclid Ave., Cleveland, Ohio Utah 1-4664 
1180 Palm Ave., Hialeah, Fla. Tuxedo 5-1691 


SOUTHWESTERN LABORATORIES 
since 1912 
Analytical Chemists 

Engineers 

Foundation 

Soils, Environmental, Metallographic and 
Radiographic Work 

Fort Worth, Dallas, Houston, Beaumont 
and Midland, Texas 


Member: American Council of independent Laboratories 


PENNIMAN BROWNE, INC. 


CHEMICAL PHYSICAL TESTING- RESEARCH 


Soils Investigation—Field X-Ray 
Concrete Design & Control—Steel Inspection 


COAL SAMPLING AND ANALYSIS 
Philadel phie—Baltimore—-Hampton Rds. 


Member: American Council of independent 
Laboratories, In 
6252 Falls Road, Baltix: ore 9, Md. 


JOSEPH WARD, INC. 
TESTING LABORATORY 


Identification and Strength Tests 
Soils, Field Supervision, Reports, 
Consultation. 


Roseland Avenue 


Caldwell, 
Tel. Capital 6-9191 


Water Service Laboratories, Inc. 


Specialists 
in 
Water Treatment 


Main Office: 615 131 27, N.Y. 


NEW YORK TESTING LABORATORIES, Inc. 
West St., New York Green 
SERVING INDUSTRY SINCE 1919 

Complete facilities for: 

Electrical, Electronic, Environmental, X-Ray Testing. 
Chemical, Metallurgical, and Physical Testing. 
Expert Court Testimony. 

Engineering. 

Production Evaluation, 


Write for our Free Facilities Brochure. 


c. 0. TROWBRIDGE 


PITTSBURGH TESTING 
LABORATORY 


Radiography—Soils Mechanics 
Main Office Pittsburgh, Pa. 

Laboratories Principal Cities 


Testing Engineers—Inspection Service 
Foundation Investigation—Test Borings 
Soil Mechanics—Sewage Flows—Analysis 
Construction Control—Soil—Concrete 
Bituminous Survey 
Specifications—Consultents 


4120 Airport Road 26, Ohio 


CHEMICAL, PHYSICAL, METALLURGICAL. 
TESTING AND INSPECTION OF MATERIALS 
X-RAY AND GAMMA RADIOGRAPHY 


1-8080 


DIRECTOR 


Member—American Council of Independent Laboratorie: 


The Haller Testing Laboratories, Inc. 
140 Cedar Street, New York 
Soil Borings—Soils Laboratory 


New York Boston, Mass. 
Plainfield, N. J. New Haven, Conn. 


TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, N.Y. 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories, 
Testing, Research, Inspection and Certification 


BOWSER-MORNER 


TESTING LABORATORIES, INC. 


Chemists—Engineers—Inspectors 


Spectrographic and Chemical Analysts— 
Concrete Design & Control—Soils Investigation 


Environmental Testing 
P.O. Box Dayton Ohio 


Member: American Council of Independent Laboratories 


Herron Testing Laboratories, Inc. 


Analysis Testing Inspection 
Chemical Physical 


Radiographic Metallurgical 


Subsoil Evaluation Concrete Control 


1360 3rd Street, Cleveland 13, Ohio 
122 Clinton Street, Buffalo 


Member: American Council of Independent Laboratories 


Seelye Stevenson Value Knecht 
Consulting Engineers 


Richard Dougherty, Consultant 


Airports, Highways, Bridges, Dams, Supply 
Tunnels, Piers, Industrial Plants 


LOUIS TESTING LABORATORIES 
2317 ST. LOUIS MO. 


Concrete, Steel, Industrial Waste Disposal, Foundations, } 


Soil Studies. 
CIVIL MECHANICAL ELECTRICAL 
101 Park Avenue New York 17, N. Y. 
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MILLION VOLT X-RAY SERVICE 


also 
Low Voltage X-ray, Gamma-ray 
Magnaflux, Zyglo, Ultrasonics, Impact, 
Chemical, Metallography, Physical, 
Hardness, Stress Rupture, Spectro- 
chemical Tests. 
Laboratory — Field Testing and 
Inspection. 
ARNOLD GREENE TESTING LABORATORIES 
Oak Street East Natick Industrial Park 
East Natick, Massachusetts 
OLympic 3-5950 


SUB-TROPICAL TESTING 
public 
1929 weather-testing service for 
paints, plastics, fabrics, etc. 
Marine testing... 
Free literature 
only true tropical 8290 S.W. 120th Street 
zone USA. Miami 43, Florida 
SOUTHERN LABORATORIES, INC. 
Engineers-—Chemists 
Sub Soil Investigations 
Physical, Chemical, and 
Soil Laboratories 
Research & Inspection 
Complete Model Shop 
Box 346 Box 10,096 
Mobile, Alabama New Orleans, La. 


TESTING 
LABORATORIES 
BOX 1241, WILMINGTON, DEL. 


Anelysts Spectrography 


Research Physical Testing 
Development Salt Spray 
Investigations Radiography 


SOIL TESTING SERVICES. INC. 


Soil Investigations 


Laboratory Testing 
Engineering Reports Recommendations 


1827 North Harlem Avenue, Chicago 35, Illinois 
Milwaukee © Detroit 
San Francisco: Kenilworth, New Jersey: Havana, Cuba 


] 
Fellow ASQC 
MANAGEMENT CONSULTANT 
4700 CRENSHAW BOULEVARD 
LOS ANGELES 43, CALIFORNIA 
1-3213 


Reliability Organization Cost Control 
Quality Control Systems Surveys Inspection 
Testing Training 


SHILSTONE TESTING LABORATORY 
Chemists Engineers 
Spectrographic Analyses* 

New Orleans, La. 


Inspection all leading industrial centers 


*Houston, Tex. 


Member: American Council of Independent Laboratories 


ABBOT HANKS, Inc. 
Established 1866 


Engineers—Chemists—Assayers—Samplers 
Spectrographers; 


Inspection—Tests—Consultation—Research 
Member: American Council of Independent Laboratories 


1300 Sansome Street, San Francisco 11, Californie 
EXbrook 7- 


YARSLEY TESTING LABORATORIES 
LIMITED 


Founder: DR. V. E. YARSLEY— in practice since 1931 


INSPECTION, TESTING, ANALYSIS 
Great Britain and Europe 
Plastics, Rubbers, Adhesives, Wood, Plywood 
Board, Ceramics, Glass, etc., etc. 
OFFICIALLY APPROVED TEST HOUSE 
Clayton Road, Chessington, Surrey, ENGLAND 


CHEMICAL ENGINEERING 
CONSULTANTS 


Research, process and product development, plant 
design, nuclear and surface chemistry, analyses, 
bacteriology, toxicology, organic syntheses, 
market surveys. 


FOSTER D. SNELL, INC. 
Telephone: 4-8800 
Member: American Council of Independent Laboratories 


TOLEDO TESTING LABORATORY 


Engineers Chemists Geologists 
Concrete Soils Asphalt 
Inspection Tests Research 
Soil Test Borings Diamond Drilling 
Soils Mechanics Laboratory 


1810 North 12th St., Toledo 


WARNER LABORATORIES 
Cresson, Pa. 
Coal Analysis—Sampling—W 
the Heart Bituminous Production 
Also Clay—Lime—Limestone 
Mineral 
Established 1923 Member: A.C.I.L. 


HUNT COMPANY 


Inspection, Tests, Consultation, 
esearc 


CHEMICAL, PHYSICAL, TEXTILE, 
METALLURGICAL, CEMENT and 
CONCRETE LABORATORIES 


810 S. Clinton St., CHICAGO 7, All Large Cities 


South Florida Test Service, Inc. 


Testing @ Research @ Engineers 
Consultants and specialists corrosion, 
weathering and sunlight testing. 


4301 7th Street Established 
Miami 44, Fla. 1931 


Member: American Council of Independent Laboratories 


Testing Laboratories and Consultants 
Write Advertising Dept. 
ASTM Bulletin for 
details how your 
card may appear here 


LUCIUS PITKIN, INC. 
ESTABLISHED 1885 
Metailurgical Chemists Consultants 
Chemica! Analysis, Fire Assays 
X-Ray Emission Spectrographic Analysis 
Metallography, Testing, Research 
FULTON ST. NEW YORK 38,N. 


Member: American Council of Independent Laboratories 


THE MOST EXPERIENCED 
FILMBADGE SERVICE 
JOHN X-RAY LABORATORY 


CALIFON, NEW JERSEY 


“OUR 35th YEAR” 


SMITH-EMERY 


Chemists Engineers 


Sampling, Analyzing, Assaying 
Spectrography, Physical Testing 


Member: American Council of Independent Laboratories | 


781 Washington Blvd. Angeles 21, Calif. 


Construction Materials 
Structural Systems 
Testing Development 

Research 


THE THOMPSON LICHTNER CO., Inc. 
Alton Place, Brookline, Mass. 


GRAHAM, SAVAGE ASSOCIATES, 


Consulting—Engineering—Research 


Electroplating and Processin 
Waste Treatment and Production Problems 
Surveys—Designs—Specifications 


475 York Rd. Jenkintown, Pa. 
1724 Clinton St., Kalamazoo, Mich. 


LEDOUX COMPANY, INC. 


Chemists, Assayers, Engineers 
Samplers and Weighers 


359 ALFRED AVENUE 
TEANECK, NEW JERSEY 


Member: American Council of Independent Laboratories 


WILLIAMS 
INSPECTION, INC. 
MOBILE, ALABAMA 
Established 1921 


Chemical and Physical Laboratories 
Inspections—Teste— Analyses—Sampling 
Radiographic—Sub-Surface Exploration 


Representatives Throughout U.S.A. 


Member: American Council of Independent Laboratories | 


Metallurgists-Chemists-Engineers 
Spectrographic 
Chemical and Physical Testing 
Metallurgical Investigations 
Boiler Water Conditioning 
Consultation Service 
Rising Sun Ave., 40, Pa. 


Member: American Council of Independent Laboratories 


COMPLETE TESTING SERVICE 


Mechanical 
Market Research 
Quality Controi 


Non-Food 
Product Testing 


Environmental 
Vibration 


Radio 
Interference 


Electronics 


YORK RESEARCH CORP.—STAMFORD, CONN, | 
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Technician New York Testing Laboratories places 
Kodak Industrial X-ray Film, Type AA, position. 


Keeping tab trim tabs 


Rigid inspection American Airlines’ jets includes 
radiography trim tabs any accumulation 


water from condensation. 


the altitude and speeds 
which jet aircraft fly, tempera- 
ture changes are frequent. This 
often means 
sometimes water accumulation 
the honeycomb construction 
the trim tabs. 


This something American 
Airlines keeps track its 
periodic rigid inspections. Best 
way radiography. And 
New York Testing Laboratories 
was one company given the 
assignment. 

With mobile X-ray unit, 
and using Kodak Industrial 
X-ray Film, Type AA, the 


inspection made quickly and 


lasting record obtained. 


such inspections assem- 
blies, quality control, non- 
destructive testing, radiography 
provides means determining 
internal conditions. 


Producers castings and 
makers welded products find 
radiography means expand- 
ing their business and making 
sure only quality work deliv- 
ered the customer. 


Would you like learn how 
radiography could help you? 
Contact your Kodak X-ray 
dealer write for Kodak 
Technical Representative call. 


EASTMAN KODAK COMPANY 


X-ray Division 


Rochester N.Y. 


4844456 


SEAS 


Radiograph shows area where con- 
densate entrapped honeycomb. 


Read what Kodak 

Industrial X-ray Film, 

Type AA, does for you: 

Speeds radiographic exami- 
nations. 

Has high film contrast, giving 
increased detail visibility and 
easy readability all energy 
ranges. 

Provides excellent uniformity. 

Reduces the possibility pres- 


sure desensitization under shop 
conditions. 


odak 
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Bookshelf 


Studies Practical Pyrometry (in 
French) 


R. Alegre, M. Ancey, R. Kissel, R. Lacroix, G. 
Monnot, A. Mouttet, M. Riviere, and G. Urbain; 
Editions Eyrolles, Boulevard St.-Germain, 
Paris (1959); 231 pp.; 3440 francs 
(approx. $7). 


Adapted from publisher's description. 


THIS BOOK was compiled 
fill the need for book the French 
language the various problems en- 
countered the measurement tem- 
perature. The result collaboration 
specialists, the book intended for 
practical orientation and application. 

The first chapter reviews the various 
techniques pyrometry, then discusses 
the applications these techniques. 
The remainder the book discusses 
greater detail such topics the use 
thermistors with high coefficient 
variation electrical resistance 
function temperature; new radiation 
receptors (photoemissive cells with 
weak discharge voltage, electron mul- 
tipliers, arresting ground cells, lead sul- 
fide photoresistant cells, ete.), which, 
because their devices, 
make possible practical industrial ap- 
paratus with short response time, well 
adapted recording and control; and 


Atlas-O 


Give quick accurate answers the de- 
teriorating effect sunlight, weathering, 
washing and wearing materials. few 
minutes, hours, days Atlas-Ometers 
equals years normal use deterioration. 

Indispensable for speed testing 
product development and quality control 
production. Exact standardized test 
programs can repeated frequently 
required. 


Used extensively these industries: 


Clothing makers 

Printing ink manufacturing 
Plastic and coated fabrics 
Electric manufacturing 
Dyestuffs and chemicals 
U.S. Government 

Rubber products 


Avtomotive industry 
Consulting laboratories 
Woolens and worsteds 
Rugs and carpets 

Soaps and detergents 
Paint, varnish, dry colors 
and many others 


Complete each machine request 


Atlas Electric Devices Company 
4114 N. Ravenswood Ave., Chicago 13, Ill., U.S.A. 


eee 


Fade-Ometer® 
$1350 up. 
Complete with supplies. accessories and supplies. 


Weather-Ometer® 
$2755 up. 


Launder-Ometer® 
$875 complete with 


Books reviewed here are furnished by publishers knowing of the broad inter- 
ests ASTM. Occasionally reviews are prepared ASTM Staff members, but most 
cases, the books are reviewed by Society members or other individuals who are well informed 
the subject hand. Members who wish considered for reviewing books are invited 
to send in their names and the subjects in which they are interested Due to customs and mail- 
ing considerations, requests from the United States only can considered. 

Copies these books are not available through ASTM; all inquiries concerning 


them should be addressed to the publisher. 


dustrial flames. Research the best 
operating conditions flame furnaces 
has justified construction 
dustrial version the intake pyrometer. 
The modification presented makes pos- 
sible precision measurement flame, 
vapor, ete. 

Developmental work combustion, 
especially rocket chambers, statore- 
actors, and turboreactors, 
sitated the study flame pyrometric 
methods which the 
formance agreement with the speed 
described have response time lower 
than see). 

The theory and technique the 
apparatuses are explained; examples 
and results obtained cases 
are given. 


Weather testing translucent fiberglas for 
outdoor use in an Atlas Weather-Ometer at 
the Alsynite Company of America. 


Random Tumble 
Pilling Tester Accelerator® 
$485 to $890. $485. 


Visit Booth ASTM Apparatus Exhibit 
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Materials and Processes Electron 
Devices 


Max Knoll; Springer-Verlag (1959); 484 pp.; 
(Approx. $15.70). 


Reviewed by F. J. Biondi, Bell Telephone Labora- 
tories, Inc., Murray Hill, N. J. 


NEW volume the 
field the technology the materials 
tubes designed source informa- 
tion for people interested the design 
tubes. There have been very few really 
good texts—as matter fact, texts 
any quality—in this field. 
industry has been rapidly moving one; 
and while much published 
electrical behavior of the devices, rel- 
atively little has been published con- 
cerning the technology fabrication. 
This volume begins discussing the 
basic properties materials and tech- 
niques for measuring these properties 
and then proceeds discuss, 
dividual metals, first the high-melting 
and then the base metals their 
alloys. Insulators and ref- 
erence semiconductors follows, then 
review gases and outgassing pro- 
cedures. The next section deals with 
techniques for joining, shaping, and 
treating the surfaces metallic tube 
elements, including the handling 
glass. The book concludes with dis- 
cussion exhaust and gettering proc- 
annotated bibliography. 
actually contains 2300 
the literature. Regrettably, but under- 
standably, the book does not contain 
tion. For example, the chapter the 
niques largely abandoned 
five ago. The chapter the prep- 
aration surfaces almost completely 
ignores recent technology aimed the 
control surface contaminants and 
makes reference the use modern 
washing procedures, including 
widely used deionized-water 
informed and experienced 
signer, this book will provide little 
the way new information. does 
provide, however, one place, col- 
lection useful data for reference 
purposes. For the 
field provides background informa- 
tion. 
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ASTM Exhibit Testing 
and Scientific Apparatus 
and Laboratory Supplies 
Atlantic City June 


Now you may have wet grinding facilities for hand prepa- 
ration your laboratory nominal cost. Convenience 
your fingertips, always clean and ready for use. Simply 
attach water and drain facilities. 


Individual elevated hard glass surfaces are con- 
tinually flushed with streams water. This floats off the 
surface removal products, provides lubrication, and leaves 
sharp abrasive edges exposed all times. control valve 
permits complete selectivity the volume water. Ample 
drainage facilities with standard pipe fittings are provided 
the rear. The grinding platforms are pitched down- 
ward and away from the operator. 


The Handimet Grinding Paper coated with pressure 
sensitive adhesive backing and firmly holds when merely 
pressed against the flat grinding surface. easily re- 
movable when sheet worn. 


2120 GREENWOOD ST., EVANSTON, U.S.A. 
ry 
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FAMOUS FOR ACCURACY 


WORLD 


SAUTER 
ANALYTICAL 


BALANCES 
MONOPAN 


A single pan Analytical Balance making most efficient 
use of the reliable principle of substitution weigh- 
ing for the determination of mass. 

Very precise * Extremely stable * Remarkably simple. 

Several exclusive features: 

(a) Bullt in weights housed in bottom compartment. 
Dust-free ... away from fumes. Balance life is 
prolonged. Need for adjustment reduced. 

(b) Recessed reading scale in direct line of vision 
with load pan. Glare tree. 

(c) Taring weights built in. Easy to add or subtract. 

Rugged Construction. Modern Styling. Air damping. 

Capacity 200g. sensitivity 0.1 mg. readability 0.05 


mg. 

Taring up to 26g. in addition to full capacity. 

Measurements 712” x 18” x 18”. Net weight 45 
pounds. 


Exclusive —Weights in 
bottom, dust-free cham- 
ber. Prolongs life of 
knife. Reduces need for 
adjustment. 


Recessed reading scale 
eliminates glare. Situ- 
ated for maximum read- 
ing ease in line of vision 
with load pan. 


Write for Literature 


AUGUST SAUTER 


866 WILLIS AVENUE 
ALBERTSON, L.1., N.Y. 
Ploneer 6-0254 


Visit Booth ASTM Apparatus 
Exhibit 
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Zine: 
the Metal, Its Alloys and Com- 
pounds 


Edited Mathewson, Am. Chemical Soc. 
Monograph, Ser. No. 142, Reinhold Publishing 
Corp., New York (1959); 721 pp.; Illus.; 
$19.50. 


Institute, Columbus, Ohio. 


comprehensive 


‘ book of broad coverage, written by a 


well-selected group specialists. The 
contributors represent impressive 
cross-section the zine production and 
usage fields. Several are from Canada 
and England. 

Frequently, book this nature 
which individual chapters sections 
chapters are written different 
people shows overlapping informa- 
tion, gaps coverage, and general 
disjointedness. That not prominent 
fault here. Dr. Mathewson, and the co- 
operating American Institute Com- 
mittee have done excellent job 
proper organization subject matter 
and editing minimize the inevitable 
style writing and spe- 
cialized viewpoints the many authors. 
fact, breaking many,of the chap- 
ters into sections for specific coverage 
authority that field makes 
much easier for reader locate the 
information 
After all, this reference book, not 
novel. 

Starting with interesting account 
the historical background 
the general economics and statistics 
the industry are presented, and good 
30-page chapter covers the geology 
deposits. The chemistry and 
chapter Schumann and Schadler, 
treats particularly the physical chem- 
istry extractive zinc rather 
than discussing zinc compounds. These 
are covered later chapter in- 
dustrial zine oxide, sulfide, and 
other compounds. Ore concentra- 
tion and metallurgical extraction are 
given detailed attention some 230 
pages. This includes excellent sec- 
furnace (practice Avonmouth, Eng- 
land), well sections the more 
common retort, electrolytic, electro- 
thermic, and slag extraction processes, 
and scrap recovery, melting, and 
casting. Likewise, chapter 
Processing and Uses Metallic Zine 
and gives detailed 
treatment zine physical metallurgy. 
This, with discussion zine 
alloying agent the editor, takes 240 
pages. well done. Zine coating, 
with emphasis hot-dip galvanizing 
various products, particularly well 
covered specialists. Timely sec- 
tions continuous-line galvanizing 
sheet the Sendzimir, Cook-Norte- 
man, and Steel procedures are 
noteworthy. 


The Science and Technology 


Adequate attention given the 
manufacture zine oxide various 
means and the use zine agricul- 
ture and wood preservation. in- 
teresting and informative chapter not 
other uncommon article timely, 
well historic interest, chapter 
Jones the use zine recover 
other metals, including the recovery 
gold, silver, and platinum metals 
zinc precipitation from lead ramifica- 
tions the Parkes process. More re- 
cent applications include recovery 
thallium and cadmium and 
duction tin-lead solder reaction 
tin tetrachloride and lead-zine alloy 
from lead refining. Zine brass and 
zinc general corrosion prevention 
have been purposely omitted since they 
are covered adequately other books 
the ACS Monograph series. How- 
ever, alone, rolled and zine 
anodes for cathodic protection are sub- 
jects special sections. 

Throughout the book references are 
given, and the subject material seems 
well indexed. This good book 
that brings zine technology well 
date and should excellent, useful 
addition the bookshelves anyone 
interested any form. 


Properties Matter 


F. C. Champion and N. Davy; 3rd Ed., Philo- 
Library, New York (1959); 334 pp.; 
$10. 


Reviewed Arthur Schach, National Bureau 
Standards, Washington, 


THE lapse more 
than two decades since the appearance 
its first edition (published Blackie 
and Son, Ltd., Glasgow, 1937), Cham- 
pion and 
undergraduate text remains essentially 
unchanged basic content. 
sure, the authors remark, there has 
been “gradual orientation the sub- 
ject from largely phenomenological 
but this has been achieved relatively 
brief additions and deletions that leave 
the core the book 
present, particular, the original 
emphasis the theory underlying the 
principal methods measuring the 
properties that are treated. Indeed, 
the possible usefulness the book for 
readers the ASTM lies 
mainly the introduction provides 
such methods measurement. 

The authors note that subjects 
comprising the Properties Matter 
form ill-defined group” from which 
they “have attempted treat selected 
topics adequately rather than cover 
very wide First, however, they 
present chapter units and measure- 
ments that contains notably sensible 
and compact discussion the difficult 
subject dimensional analysis; while 
the final chapter summarizes with equal 
brevity some well-known results the 
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from HIGH VOLTAGE 
most complete line and 
high energy radiographic equipment for 
non-destructive testing and.... 


EVALUATION REACTOR MATERIALS 
AND COMPONENTS .... 


... Mev X-Rays for high-speed, precise radiographic 
examination special nuclear materials including high-density 
alloys, fuel elements, heat exchangers, pressure vessels, valves, 
control mechanisms meet rigid government inspection standards. 


Performance 


*Designed for solid rocket propellant inspection. 
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theory errors and illustrates the use 
the method least squares de- 
Planck’s constant (in the manner 
opening and closing chapters there are 
relatively extended treatments gravi- 
tational field measurements, elasticity, 
capillarity, kinetic theory, osmotic pres- 
sure, and viscosity; with somewhat 
shorter chapters compressibility 
liquids and solids, seismic waves, sur- 
face films, and diffusion. these areas, 
attention given methods for de- 
termining the acceleration gravity 
and its variation with time and position, 
the constant gravitation, elastic 
constants, high and 
bulk modulus, seismic parameters (with 
applications geophysical prospecting), 
surface tension, surface pressures and 
areas, molecular sizes and numbers 
(from kinetic theory), osmotic pressure, 
diffusivity solute liquid, and 
viscosity liquids and gases. 

Readers are supposed have fairly 
solid preparation general physics, 
number places results are assumed 
from advanced undergraduate thermo- 
dynamics. undergraduate 
engineering physics major would find 
the only mildly difficult 
worst; where mathematics greater 
difficulty would required, 


the authors content themselves with 
summary results round out the 
presentation. 

The general quality the presenta- 
tion competent, and number 
places attests considerable pedagog- 
ical skill the part the authors. 
happens that this general field 
the reader now has his disposal 
number quite excellent texts; and 
the face such strong competition 
the present work might easily over- 
looked. However, those who are looking 
for first introduction the methods 
measurement with which deals 
will find that has much offer. 


Physical Methods Investigating 
Textiles 


Edited Meredith and Hearle; Tex- 
tile Book Publishers, Inc.; 411 pp.; $13. 


Reviewed by N. J. Abboit, Fabric Research Lab- 
oratories, Inc., Dedham, Mass. 


record course lectures held 
1957 the Manchester 
Science and Technology. very use- 
fully fills gap the booksheif every 
textile laboratory, and the editors are 
benefit from these lectures, which pro- 
vide excellent compendium 
formation about techniques. 

The chapter headings adequately de- 
scribe the nature the 
book. They are: X-ray Techniques; 


Reliable, Consistent Test Results 


Infrared Electron Mi- 
croscopy; Optical Microscopy; Fiber 
Dimensions; Density, Moisture, and 
Swelling; Yarn and Fabric Structure; 
Mechanical Properties Fibers and 
Yarns; Some Mechanical Properties 
Fabrics; Transmission Heat, 
Moisture, and Air; Frictional Behavior 
trical Properties; and Application 
Nuclear Physics. detailed subject 
index provided, well author 
index, rather unusual but most wel- 
come addition textbook. The 
names the twelve chapter authors will, 
for the most part, well known any- 
one conversant with the textile litera- 
ture. 

Whole books could written about 
most these chapters, and, fact, 
have been many cases. However, 
the editors have solved the problem 
condensation information very sat- 
isfactorily. The book aimed strictly 
except sufficient detail illustrate 
the usefulness the technique. Each 
bibliography listing both textbooks and 
papers where more detailed information 
can found. Needless say, all the 
chapter authors are not equally suc- 
cessful coping with the difficult task 
clarity writing. The reader may often 
wonder about the exclusion tech- 
nique which himself has found useful. 
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UTILIZING OREC OZONE TEST 
EQUIPMENT 


Anaconda Wire Cable Co. 

Esso Research Co. 
Firestone Industrial 
General Electric Company 
General Tire Rubber Co. 

Goodrich Research Center 
Goodrich Gulf Chemical Co. 
Goodyear Tire Rubber Co. 
General Motors Corporation 
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Texas U.S. Chemical Co. 
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Rubber Company 

Chemical Corporation 


Orec 0300 Series employ an *electronic-chem- 
ical loop feed back servo system to achieve 
and precisely maintain chamber ozone concen- 
trations. 


Orec 0300 with Dynemic Stretching Apparatus. 
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One omission which seemed particularly 
unfortunate this reviewer concerned 
the discussion the density gradient 
column Chapter This tech- 
nique which almost any textile labora- 
tory would find useful; therefore 
pity that the elegant 
method preparing such column, 
which ASTM Method 
1505 was not mentioned. 

imply that such omissions are serious. 
This book whet the appetite, not 
satisfy it. can recommended 
highly anyone interested the tech- 
nical aspects textile science. Those 
chapters which deal 
that may familiar the reader are 
interesting because they provide 
well-written review. Those topics that 
are not familiar the reader will open 
his eyes the possibility using new 
techniques that may prove great 
value him. only the most un- 
imaginative experimenters who will 
not derive benefit from reading this 
excellent book. 


Elements Materials Science 


Lawrence Van Viack, Addison-Wesley Pub- 
lishing Co., Inc., Reading, Mass. (1959); 528 
$8.75. 


Reviewed by A. T. McPherson, National Bureau 


THIS TEXTBOOK represents 
new approach the study engineer- 
ing materials based principles that 
relate the properties and behavior 
materials their structure and con- 
stitution. Instead the former em- 
pirical treatment many individual 
materials now possible provide 
systematic knowledge principles 
that will permit the engineer under- 
stand better the characteristics pres- 
ent materials and anticipate, 
materials that may developed the 
future. 

Chapter the book introduc- 
tion orient the student and acquaint 
him with engineering terminology. 
Chapters through deal with the 
internal structures materials and the 
structures. The sequence followed— 
from atoms, crystals, phases, 
microstructures, and finally macro- 
structures—is logical, since the grosser 
structures and properties depend upon 
the finer. Structures are dealt with not 
the abstract, but terms metals 
and alloys, materials, organic 
materials, and polymers. great deal 
information about engineering ma- 
terials presented manner that can 
understood and appreciated through 
the relation the underlying prin- 
ciples. 

Chapters through 15, devoted 
the behavior materials service, 
treat the following subjects: 
under service stresses; corrosion; ther- 
mal, electric, and magnetic behavior; 
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Multi-Purpose 
SCHENCK 


Fatigue Testing Machines 


HIGH SPEED—COMPLETELY ADJUSTABLE 
FOR RESEARCH AND PRODUCTION TESTING 


Exclusive Schenck fatigue testers offer more outstanding features. Test 
tensile strength, torsion, bending fatigue any material, soft (rubber- 
plastics) hard (steels). Basic push-pull action. High speed cycling permits 
rapid plotting S-N curves. Built-in controls provide infinitely variable 
adjustment for frequency range, static and dynamic loads. Patented optical 
system measures loads, provides continuous visual inspection. Rubber 
mounts eliminate specia! foundations. 


Horizontal Machine with program control. 


The Schenck horizontal (above) with long stroke and additional low 
speed drive applies rapid stress reversals with high loads—provides closest 
possible simulation operating conditions. The Schenck PUV vertical 
(below) features many exclusives capacities PB, but saves space through 
vertical design which makes the ideal laboratory testing machine. 


C.6 tons, 600 8000 CPM, 


Vertical Machine PUV with program control. 


Schenck horizontal type (not illustrated). 


Various gripping devices, load multipliers, heating-freezing chambers and program 
controls available for most, not all, models. 


Write Today For Further Information! 


Importers Leading Precision Machine Tools 
Nationwide Sales and Service 
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and the effects irradiation. Here, 
the earlier chapters, engineering 
behavior related basic principles, 
and many the concepts modern 
chemistry and physics are presented 
concisely, simple language without 
rigorous mathematical derivations. 

Each chapter provided with prob- 
lems and references; the latter are 
carefully annotated the scope and 
level presentation. Ten appendices 
occupying pages add the value 
the book for reference, since they in- 
clude comprehensive glossary, tables 
properties, phase diagrams, organic 
structures, and other pertinent data. 

All persons concerned with engineer- 
ing materials will find this book stim- 
ulating reading and useful for reference. 
will especially valuable the en- 
gineer who has had formal training 
only one two materials and finds 
necessary his job extend his 
edge wider range materials and 
keep abreast with the application 
recent advances science engineer- 
ing problems. The metallurgist, the 
ceramist, the polymer chemist, the 
electronic scientist, and the production 
engineer will each find the book 
fresh approach his own field and 
source knowledge and new ideas 
drawn from fields other than its own. 


Radioisotopes for Industry 


Robert Rochlin and Warner Schultz; Rein- 
hold Publishing Corp. (1959); 190 pp.; $4.25. 


Reviewed Stremba, ASTM Staff. 


THE 
topes for process control research has 
cut costs and solved some baffling prob- 
lems almost every industry where 
has been tried. This book shows ex- 
actly how done. describes many 
proved uses for radioisotopes including 
thickness measurements, detection 
wear moving parts, fluid flow, cor- 
rosion studies, and host other 
schemes that have paid off handsomely 
dollar savings. 

Consider, for example, how radio- 
isotopes were used hydroelectric 
plant measure the erosion caused 
water impinging the blades huge 
turbines. Spots were painted blades 
with radioactive paint. monitoring 
the rate which the paint was eroded, 
engineers were able measure relative 
erosion function turbine load 
and speed. was discovered that just 
beyond the point maximum turbine 
sharply. This indicated careful adher- 
ence operating specifications was 
essential prevent excessive wear. 

This book, written for executives and 
plant engineers, assumes prior 
science. Its purpose introduce the 
reader the benefits and over-all im- 
portance radioisotopes. 
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illustrates the application these 
powerful and versatile tools with 
minimum unfamiliar jargon highly 
technical discussion. wealth 
technical material is, however, included 
the appendices and the reader 
should discover application meeting 
his needs, the extensive biblicgraphy 
will guide him the technical in- 
formation the specific subject. 

Although this not textbook, 
will useful engineering students 
well plant engineers keeping them 
abreast our expanding technology. 


Principles Pavement Design 


E. J. Yoder; John Wiley & Sons, Inc. (1959); 
569 pp.; illus; $13.25. 


Reviewed Gilbert, ASTM Staff. 


ALTHOUGH de- 
sign procedures vary according the 
specific application, basic princi- 
ples that apply all airfield and highway 
pavements, both flexible rigid. 
The author has devoted considerable 
portion his book setting forth these 
basic factors pavement design. 

Properties pavement components 
and tests for them are outlined. The 
evaluation subbase materials, princi- 
pally soil and soil stabilization, given. 
The text then leads into actual design 
both flexible and rigid pavements and 
closes with pavement evaluation and 
strengthening existing pave- 
ments. 
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Complete Price $4950 Including Cards 
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SARGENT 
ANALYTICAL OVEN 


HEAT TRANSFER RADIATION AND CONDUCTION 
OVER FOUR SQUARE FEET WORKING AREA 


DIRECT READING, SINGLE TURN TEMPERATURE 
ADJUSTING DIAL 


OPERATING RANGE, 35° 200°C 


ALL INSIDE METAL AREAS AND AIR VOLUME 
COINCIDENT TEMPERATURE WITHIN 
WHETHER UNLOADED FULLY LOADED 


TEMPERATURE ANY POINT CONSTANT WITHIN 
WHETHER UNLOADED FULLY LOADED 


OVEN—Analytical, Radiation-Conduction Type, Double Wall, 
200°C, Sergent. new laboratory analytical oven designed 
emphasize conduction and radiation modes heat 
transfer and minimize the contribution convection, 
thereby achieving unprecedented uniformity tempera- 
ture throughout the entire cubic space the isolated 
aluminum interior chamber. 

The inner chamber obstruction free. Three removable 
flat aluminum shelves and flat bottom area provide over 
four square feet useable space for moisture samples. 

Heat applied very low gradient and over wide 
area from nickel-chromium ribbon element woven glass 
sleeving. inches fiber glass insulation results low 
wattage requirement and permits temperature regu- 
lated special Sargent heavy duty, bimetal regulator. 


Temperature adjusted simple rotation single 
turn disk the lower panel. dial type thermometer 
mounted the door. 

Constructed heavy gauge, welded steel, finished 
baked enamel. Inlet and outlet vents are provided. The 
oven door automatically opens pressure builds inside. 

Range, 35° 200°C; inside width, inches; inside 
height, inches; inside depth, inches; outside width, 
inches; outside height, inches; outside depth, 
inches; net weight, lbs. Complete with three shelves and 
thermometer. For operation from 115 volt, cycie 
A.C. circuits 
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Other Societies’ Events 


Annual Summer Conference 


June 2-3 
Vacuum Metallurgy New York 
University, College Engineering, 
University Heights, 

June Gear Manufacturers 
Assn., Annual Meeting, The Homestead, 
Hot Springs, Va. 

June 5-8—Special Libraries Assn., 
Annual Convention, Cleveland, Ohio. 
June Products Research 
Society, National Meeting, Queen 
Elizabeth Hotel, Montreal, Canada. 
June Society Mechani- 
cal Engineers, Summer Annual Meet- 
ing and Aviation Conference, Statler- 

Hilton Hotel, Dallas, Tex. 

June 5-10—Society Automotive En- 
gineers, Summer Meeting, Edgewater 
Beach Hotel, Chicago, 

June Electric Inst., Annual 
Meeting, Hotel Traymore, Atlantic 
City, 

June 8-11—National Society Profes- 
sional Engineers, Annual Meeting, 
Statler Hotel, Boston, Mass. 

American Institute Mining, Metal- 
lurgical, and Petroleum Engineers, 
Columbium Metallurgy Symposium, 
Hotel Sagamore, Bolton Landing, Lake 
George, 

June Nuclear Society, 
6th Annual Meeting, Chicago, 

June Chemical Institute 
Canada, Annual Conference, Chateau 
Laurier, Ottawa, Ont. 

June Society Heating, 
Refrigerating, and Air-Conditioning En- 
gineers, Annual Meeting, Roya! York 
Hotel, Vancouver, 


OTS Research Reports 


THESE REPORTS, recently made avail- 
able the public, can obtained from 
the Office Technical Services, 
Department Commerce, Washington 
25, D.C. Order number. 


Sanitary Protection Atmospheric 
Purification Industrial Discharge 
Gases from Suspended Substances (OTS 


centrations Atmospheric Pollutants 
(Book 1—OTS 59-21173, Book 
OTS 59-21174, Book 


21175). 

USSR Literature Air Pollution and 
Related Occupational Diseases, Vol. 
OTS $3.50. 

The Mechanics Aerosols, 
$7.50. 

High-Temperature Insulation 
(Part 2), 151944, $1.25. 

High-Temperature Electrical Insulating In- 
organic Coatings Wire (Part 2), 
$1.50. 

Qualitative Aspects Materials, 
161145, $4. 

Investigation Properties Room 
Temperature High-Strength Steels 
Having High Tempering Temperatures, 
161144, $2.50. 

Evaluation Alloy Binder Systems 
Cemented Carbides, 161122, cents. 

Army Research Task Summary 1960, Vol. 
5—Engineering, $4.25 
Vol. 6—Materials Technologies, Mathe- 
matics, and Operations Research, 
161138, $4.50. 


for Wire 


June Conference 
Powder Metallurgy (Metal Powder 
Industries Federation and the Metal- 
lurgical Society AIME), Hotel 
Biltmore, New York, 

June Society Agri- 
cultural Engineers, Annual Meeting, 
Ohio State University, Columbus, Ohio. 

June Institute Chemi- 
cal Engineers and Instituto Mexican 
Ingenieros Quimicos, Joint Meeting, 
Del Prado, Mexico City. 

June American Society for 
Engineering Education, Annual Meet- 


ing, Purdue University, Lafayette, 
Ind. 
June 20-24—-American Society Civil 


Engineers, Reno, Nev. 

June 20-24—American Institute Elec- 
trical Engineers, Summer Meeting, 
City, 

June 7—First International Con- 
gress for Automatic Control, Moscow, 
USSR. 

June Radio Engineers, 
National Conference Military 
tronics, Sheraton-Park Hotel, Washing- 
ton, D.C. 

June the Aeronautical 
Sciences, National Summer Meeting, 
Ambassador Hotel, Los Angeles, Calif. 

June Congress the 
International Association for Bridge and 
Structural Engineering, Stockholm, 
Sweden 

July Institute Archi- 
tects, Convention, Denver, Colo. 

July 24-28—American Electroplaters’ So- 
ciety, Annual Convention, Statler Hotel, 
Los Angeles, Calif. 

High Rate Metal Forming, Interim 
Engineering Report No. 161271, 
$3. Interim Engineering Report No. 
161272, $1.50. Interim Engineering 
Report No. 161273, $1.25. 

Precision Casting, 59-11937, $3. 

Solid Gasoline, cents. 

Present Status and Future Outlook for 
All-Metal Sandwich for 
Vehicles, 161099, $2.75. 

Correlations Between Transverse and Tor- 
sional Shear Creep Deformations, 
161258, $1. 

Investigation the High-Intensity ARC 
Technique for Materials Testing, 
161265, $2.50. 

Commercial Standard CS56-60, Strip Oak 
Flooring, Department Com- 
merce, cents. 

The Effect Temperature the Magnetic 
Properties Cobalt-Iron, 
and Aluminum-Iron Alloys, 161078, 
$1.50. 

Titanium Alloys for High-Temperature Use 
Strengthened Fibers Dispersed Par- 
ticles, 151073, $2. 

Fifth Materials Review (of 
search the and abroad, with 
special attention the polymer and 
plastics field), 161014, $2.25. 

Use Electrical Resistivity the Study 
the Polymerization Thermosetting 
Resins, PB 161028, 50 cents. 

Investigation Stretched 
Plastic, 131933, $2.75. 

Ductile High-Strength Titanium Castings 
Induction Melting, 151572, 
cents. 
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St. Louis, 


SAMPLER measures suspended 
particulate matter the atmosphere 


with minimum time for servicing 


St. Louis one the outstanding cities that 
have cleaned the atmosphere, and continu- 
ously monitor keep that way. 

The city has been using A.I.S.I. Samplers 
since August 1953, and has found that they 
require only few minutes man’s time 
St. Louis Commissioner Smoke Regulation, 
“the A.I.S.I. Samplers often operate for sev- 

eral days time without attention.” 


* * * 


More and more communities are becoming 
aware the danger polluted air, and are 
establishing measuring and control systems 
combat it. your community one them? 

With the Sampler you can sample 
atmosphere automatically intervals 
cost the A.I.S.I. Automatic Smoke Sampler 
makes feasible locate large number 
them for complete coverage geographical 
area. Its quietness overcomes any objections 
its location near homes. 

Descriptive bulletins the Smoke 
Sampler and the Hydrogen Sulfide Sampler 
(which continuously monitors atmospheres 
having house paint blackening potential) 
are available without obligation; and also 
data the Spot Evaluator with which the 
spot samples are evaluated. 
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NEW MEMBERS... 


The following 110 members were elected from 
March April 1960, making the total 
membership 10,234...Welcome ASTM 


Note—Names are arranged alphabetically—Company members first then individuals— 
Your ASTM Year Book shows the areas covered the respective Districts. 


Central New York District 


Gatts, Robert R., mechanics of materials 
engineer, General Electric Co., Rm. 665, 
Bldg. 37, Schenectady, 


Chicago District 


Quaker Oats Co., The, Clifton Sutton, 
manager packaging development, 617 W. 
Main Barrington, 

Wight and Co., George Wight, partner, 446 

Abele, Gunars, assistant project engineer, 
Snow, Ice and Permafrost Research 
Establishment, Box 590, Houghton, Mich 
For mail: 1169 Calumet Ave., Calumet, 
Mich. [A]* 

Acta Technological Laboratories, Michael 
A. Pallotto, Jr., president, 13055 8S. 
Brainard Ave., Chicago 33, [S]t 

Berreth, Marvin E., design engineer, Engi- 
neering Dept., John Deere, Des Moines 
Works, Des Moines, Iowa. [A] 

Chapman, Donald E., building commissioner, 
Village of Oak Lawn, 5252 W. James St., 
Oak Lawn, 

Czaszwicz, Larry, Paper Dept., Hollymatic 
Corp., 433 83rd St., Chicago 20, 

Huett, Georg, director research and 
laboratories, Alkydol Laboratories, 3242 8. 
50th Ave., Cicero 50, Il. 

Markey, Stanley E., 
Pathfinder Atomic Power Plant, Power 
Service Corp., and Fegles Construction 


* [A] denotes Associate Member. 
[S] denotes Sustaining Member. 


Co., 2110 Nicollet Ave., Minneapolis 
Minn. For mail: 5948 Dupont 
Minneapolis 19, Minn. 

Norum, Wallace A., building code engineer, 
American Wood Preservers Inst., 111 
Washington St., Chicago 2, Il. 


Cleveland District 


Dillhoefer, James R., chemist, Seiberling 
Rubber Co., Barberton, Ohio. For mail: 
2618 Ashton Rd., Cleveland 18, Ohio. [A] 

Henderson, Thomas W., vice-president, 
engineering, United Steel Fabricators, 
Inc., Wooster, Ohio. 

Idle, J. G., manager of engineering services, 
Westinghouse Electric Corp., 246 
Fourth St., Mansfield, Ohio. 

Kuhn, John P., chemical engineer, The 
Glidden Co., 10001 Madison Ave., Cleve- 
land, Ohio. For mail: 2212 Waterbury 
Rd., Lakewood Ohio. [A] 

Latham, E., technical manager, Swedlow, 
Inc., 394 Meridan Rd., Youngstown 
Ohio. 

Rini, Charles N., purchasing agent, Brook- 
park, Inc., 2500 Brookpark Rd., Cleveland 
34, Ohio. 

Schultz, Arthur C., general manager, metal- 
lurgy and development, Ohio Ferro Alloys 
Corp., 839 30th St., N. W., Canton 9, 
Ohio. 


Detroit District 


Spicer Engineering Co., Clifford H. Spicer, 
president, 818 8. Michigan Ave., Saginaw, 


Mich. 


5339 Pulaski Avenue 


THWING-ALBERT ALFA CUTTER 


The Thwing-Albert Model #240-3 Alfa Laboratory 
Sample Cutter makes possible prepare easily 
circular, rectangular, square and odd shaped sam- 


length. 


apply tons pressure the cutting surface 


with very little effort. 


making possible prepare hundreds different 


THWING-ALBERT INSTRUMENT COMPANY 
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The toggle action principle permits the operator 


Inexpensive cutting dies can changed seconds 


samples with one cutter. 


Investigate this new easy method preparing paper, 


plastic, rubber and textile samples! 


Datsko, Joseph, associate professor, Univer- 
sity of Michigan, Mechanical Engineering 
Dept., Ann Arbor, Mich. 

Dobbertien, Frank M., staff engineer, 
Clark Equipment Co., 24th and Lafayette 
Sts., Battle Creek, Mich. 

Garrell, Burton S., supervisor, Engineering 
Laboratory, Burroughs Corp., Detroit 32, 
Mich. 

Hallistein, Frank W., environmental labora- 
tory supervisor, Bendix Aviation Corp., 
Bendix Systems Div., 3300 Plymouth 
Ann Arbor, Mich. 


New England District 


Aerovox Corp., Warner, manager, 
research and engineering, 742 Belleville 
Ave., New Bedford, Mass. 

Billett, Martin, supervisor, test and 
evaluation, Fram Corp., East Providence 

Cheatham, Joseph F., chief engineer, 
terials Technology, Inec., 43 Leon St., 
Boston 15, Mass. 

Forssen, Gale, product engineer, Sylvania 
Electric Products, Inc., Hillsboro, N. H. 
Clifford W., farm supply research, 
Eastern States Farmers’ 
Central St., W. Springfield, Mass. For 
mail: 18 Susan St., E. 

Perkins, Sidney F., superintendent of pro- 
duction, Worcester County Electrie Co., 
59 Webster St., Worcester 3, Mass. 

St. John, David V., junior engineer and me- 
trologist, Ace Electronics Associates, Inc., 
Dover St., Somerville 44, Mass. 


Longmeadow, 


New York District 


Coated Products, Inc., James M. Kyte, Jr., 
president, 275 Lincoln Blvd., Middlesex, 


N. J. 
Peschel Electronics, Inc., Stephen Peschel, 
president, Route 216, Towners, Patterson, 


Adamec, Edward ‘ structural engineer, 
Box 521, Fair Lawn, N. J. 
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NEW MEMBERS 


Anderson, Robert S., engineer, prototype 
production and test, Federal Pacific 
Electric Co., Paris St., Newark, 


J., acting chief, Organic Div., 
Customs Laboratory New 
mail: Ave., Queens 
Village 29, 

Cotter, Anne Marie, specification engineer, 
Scientific Design Co., 2 Park Ave., 
New York, For mail: 325 
206th St., New York 67, [A] 

Cubitt, Robert B., chemical engineer, Engi- 
neering Materials Section, Research and 
Development, Colgate-Palmolive Co., 105 
Hudson St., Jersey City For 
mail: Clifton Jersey City 

[A] 

DeVito, Carmin J., soils and foundation 
engineer, Edwards & Kelcey, 3 William 

Fitzgerald, Thomas W., engineer, Interna- 
tional Telephone and Telegraph Corp., 
Div., Box 412, Clifton, 
[A 

Freedman, N. S., manager, Chemical and 
Physical Laboratory, RCA Victor Co., 
Tube Div., Fifth St., Harrison, 

Kelsey, Chester Creed, supervisory engineer, 
Sidney Bowne Son, Box 109, Mine- 
ola, mail: 2379 Elk Ct., 
North Bellmore, 

Landers, S., chief project engineer, Lily- 
Tulip Cup Corp., !17th St. and 15th 
Ave., College Point 56, N. Y 

Lominska, Clemense A., manager, Paint 
Testing Station, National Lead Co., Box 
391, Sayville, 

Malchman, Marian C., librarian, Fairchild 
Astrionics Fairchild Engine and 

Niven, Thomas A., industrial economist, 
Wilson Dr., Berkeley Heights, N. J. 

Preusser, Robert H., 1927 Cornelia 
Brooklyn 27, [A] 

Douglas, marketing group 
manager, Fiber Dept., Air Reduction 
Chemical Co., 150 42nd New York 

Wening, Richard Edgar, associate editor, 
Rubber World, 630 Third Ave., New York 

Witkiewicz, Joseph J., product development 
engineer, Chemplast, Inc., 3 Central 
Ave., East Newark, N. J. 


Northern California District 


Tompkins, James F., president, Industrial 
Kanigen Corp., 1421 Park Ave., Emery- 
ville, Calif. 

Volberg, Fred J., manager, Industrial Dept., 
Plant Asbestos Co., 1300 64th St., Emery- 
ville Calif. 


Ohio Valley District 


Chemicals and Plastics Div., Food Machinery 
and Chemical Corp., James Smith, 
process supervisor, Nitro, Va. 

Abrams, Frank J., Jr., electronics student, 
Department the Air Force, 
Kessier AFB, Miss. For mail: 4366 
Olney, Indianapolis, Ind. [A] 


Philadelphia District 


Dunlap, William N., Jr., president, Sandoe 
Laboratories, Rochelle Ave., Philadel- 
phia 28, Pa. 

Hegmegee, Paul E., Jr., foundry manager, 
Taylor-Wharton Co., High Bridge, 

Sorenson, Gordon Robert, engineer charge 
transducer development, The Budd 
Co., Instruments Div., Phoenixville, Pa. 
For mail: 277 Lincoln Rd., King 
Prussia, Pa. 

Taylor, J., manager research, 
Remmey Son Co., Hedley St. and 
Delware River, Philadelphia 37, Pa. 

C., graduate student, Lehigh 
University, Bethlehem, Pa. For mail: 
Durn’s Park, Center Valley, Pa. 

J., manager, Chemical and 
Metallurgical Laboratories, Thompson 
Wooldridge, Inc., 1400 Cameron 
St., Harrisburg, Pa. 
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Use Burrell’s New 


Balance Department 
—for the selection, installa- 
tion, rebuilding, repair 
maintenance all types 
analytical balances. 


Request No. 331 


LABORATORY 
BALAN 


Stanton Ultramatic Balances are designed 
for maximum speed and accuracy. Dual 
release frees both hands for faster opera- 
tion. weighing unknown object 
can completed less than seconds. 
Color markers show correct techniques. 


Other advantages include air damping, 
direct projection reading and full external 
weight loading 200 Grams without 
use loose weights extra dials. Ultra- 
matics are precision made with Synthetic 
Sapphire (Corundum) planes, agate knife 
edges and arrestments, and stainless 
steel weights. 


Stanton Single Pan Balances 


Model mg. per division (0.1 mg. vernier), with graticule 
0-100 mg. 100 divisions No. 2-567-01) $750.00 


Model Sensitivity 0.1 mg. per division, with graticule 0-100 mg. 500 


Model UMS Sensitivity mg. division, with graticule 500 divi- 


BURRELL CORPORATION 


Scientific Instruments and Laboratory Supplies 


2223 FIFTH PITTSBURGH 19, PENNSYLVANIA 
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Pittsburgh District 

Lange, Robert A., engineer, Westinghouse 
Electric Corp., Bettis Atomic Power 
Laboratory, Box 1468, Pittsburgh 
Pa. For mail: 136 Elmwood Dr., Glen- 
shaw, Pa. 

Reed, Duane, chief chemist, The Pennsyl- 
vania Rai‘road Co., Test Dept., Altoona, 


Pa. 


St. Louis District 

Baker, Richard S., Jr.,' chief engineer, Prog- 
ress Manufacturing Co., Inc., 219 
Walnut, Arthur, 

Hazard, Stuart G., partner, Servis, Van- 
Doren Hazard, Box 719, Topeka, Kans. 

Heter, W., chief mechanical and struc- 
tural engineer, Kansas City Power and 
Light Co., Box 679, Kansas City 41, Mo. 


Southeast District 


Brown, Robert E., metallurgist, Alabama 
Metallurgical Corp., Selma, Ala. 


Southern California District 
Columbia Wax Co., W. F. Haverkamp, chair- 
man the board; technical director, 530 

Riverdale Dr., Glendale Calif. 
Chapman, James W., engineer 
St., Los Angeles 17, Calif. For mail: 
228 South Ave., 50, $e Angeles 42, Calif. 


Daugherty, Charles F., owner, South Gate 
Engineering and Fabricating Co., 9220 
Atlantic Ave., South Gate, Calif. 

Dayton, John G., chief chemist, Wilshire 
Oil Company California, Box 2487, 
Santa Fe Springs, Calif. 

Fordham, Paul A., research technician, 
Materials Engineering Section, Dept. 322, 


ASTM 'THERMOMETERS 
ASTM HYDROMETERS 
ASTM 
HYDROMETERS 
MERCURY-THALLIUM AND 
PRECISION GRADE 


THERMOMETERS 
(write for cat. 


MERCURY-IN-GLASS THERMOSTATS 
AND THERMO-REGULATORS 
(write for cat. 


HERMETICALLY SEALED MERCURY 


PLUNGER RELAYS 
(write for cat. 


SPECIALISTS THERMOMETRY 
HYDROMETRY—ESTABLISHED 1916 


H-B INSTRUMENT COMPANY 
(formerly Hiergesell Brothers) 
4309 American St., Phila. 40, Pa. 
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Rd., Azusa, Calif. For mail: 
Benfield, Norwalk, Calif. 

Kautz, Donald, director, X-ray laboratory, 
Laboratories, Inc., 4112 
Main St., Los Angeles 37, Calif. 

Murray, John S., executive vice-president, 
Standard Feit Co., 29-115 Palm Ave., 
Alhambra, Calif. 

Rubin, Martin A., intermediate scientist, 
Litton Industries, 11728 Olympic Blvd., 
W. Los Angeles, Calif. For ~ail: 11803 
Goshen Ave., No. 3, Los Angeles 49, 
Calif. [A] 

Striepens, Aloys H., research engineer, 
North American Aviation, Inc., Missile 
Div., 12214 Lakewood Blvd., Downey, 
Calif, For mail: 12624 Lakewood 
Apt. Downey, Calif. [Aj 

Whitman, John E., vice-president, Hunt 
Process Co., Ine., 7012 Stanford Ave., 
Los Angeles 1, Calif. 


13618 


Southwest District 
Brandau, Edna Prechel, member of research 


team, Texas Woman's University, Denton, 
Tex. For mail: 1917 Bell Ave., Denton, 


Tex. 
Denney, Kenneth, aeronautical engineer, 
U. 8S. Department of the Air Force, 


Tinker AFB (OCAMA), Oklahoma City, 
Okla. For mail: 528 Showalter Dr., 
Midwest City, Okla. [A] 

Finster, C., laboratory 
The Dow Chemical Co., 
Freeport, Tex. 

Mahan, Norman R., 1303 
Tulsa 12, Okla. [A] 

Roesler, Gary Albert, district engineer, 
Moretrench Corp., 315 W. 25th St., 
Houston 8, Tex. For mail: Box 7397, 
Houston Tex. [A] 

Sheppard, Lyle R., senior engineer, technical 
service, Shell Pipe Line Corp., Shell 
Bldg., Houston 1, Tex. For mail: 6522 
Mercer St., Houston 5, Tex. 

Trenholme, L. B., Union Carbide Chemicals 
Co., Box 471, Texas City, Tex. 

Willis, Arthur C., senior test engineer, 
Temco Aircraft Corp., Box 6191, Dallas 22, 
Tex. For mail: 1112-D Sangamon Dr., 
Dallas 18, Tex. 


supervisor, 
B-2008 Bldg., 


Louisville, 


Washington (D. C.) District 


Cone Mills Corp., 


Clyde 


Canter, head, 


Technical Section, 1112 Maple St., Greens- 


boro, N. C 
Lynch, 


Materials Co., Ine. 
Marxmann, George H.; 


sales manager, 
, Box 420, Norfolk, Va. 


Southern 


highway research 


engineer, Bureau of Ffublic Roads, Divi- 
sion of Physical Resea?ch, Washington 25, 


> 


Tate, Douglas R., physicist, National Bureau 
Standards, Washington 25, 


Taylor, William H., 


wool laboratory super- 


visor, Pacific Mills, Clarksville, Va 

Thompson, Charles L., research associate, 
National Bureau of Ste andards, Rm. 307, 
Bldg. 6, Washington 25, D.C 


Western New District 
Harbison-Carborundum Corp., William 


Miller, 


supervisor, 
search, Box 157, 


glass refractories re- 


Falconer, 


Carmichael, J. L., chief chemist, St. Lawrence 


Cement Co., Box 5 


[A] 
Forbes, Donald W. A., 


Hamilton 


Brantford, Ont., 


20, Clarkson, Canada. 


director of research, 


Porcelains, Ltd., Box 4594, 
Canada. 


Kayser, Emil labors atory director, Schlegel 


Manufacturing C ‘o. 


Rochester 23, 
Empire Blvd., 


1555 Jefferson Rd., 
For mail: 1763 


Outside Established Districts 
Ready Mix Concrete, Inc., Aureo Carcia, 


general manager, 


Sta., Santurce, 


Box 7218, Bo. Obrero 
Puerto Rico. 


Barnett, Steele, product development man- 
ager, Boise Cascade Corp., Box 200, 


Boise, Idaho. 


Pearl Harbor Naval Shipyard, commander 


(Code 375), Navy 
Francisco, Calif. 


No. 128, FPO, San 


Schwietz, Lawrence E., chief chemist, 
Collister Grease and Oil 20th and 


Williams Sts., Omaha 2, Net 


For mail: 


6804 Minne Lusa Blvd., 12, Nebr. 


Swanson, Erwin W., 


materials engineer, 


U.S. Corps of Engineers, Mountain Home 
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CATALOG 


gives full facts on all 10 All American 
Testers, proved in long service to gov- 


ent and industry. 
Write for your free copy now. 


ALL AMERICAN Precision 


and 100 cycles per 


MERICAN 


HA-T 
Vibration, 5-100 C.P.S. 
How much vibration will your product take? Where are 
All American Vibration Fatigue Testers 
answer these questions your shop laboratory with 
tests that simulate field service vibrations. Engi- 
neering gets the facts needed improve design lowest 
cost. Equally effective spot-checking 
All American Testers meet U.S. Government specifications 
for horizontal vertical vibration testing all sizes and 
shapes units weighing 150 Range Selector auto- 
matically controls acceleration and deceler- 
ation, holds vibration frequency any 
desired point between 


production runs. 


ASTM BULLETIN 


ALL AMERICAN TESTERS 
SPOT VIBRATION WEAK SPOTS 
MFG. CO. 
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Orsat Gas Analysis automatically little minutes 


FISHER PORTABLE GAS PARTITIONER* 


Battery-Operated, Self-Contained 


Determines Fixed Gases 
Minutes 


Determines Light 
Hydrocarbons Minutes 


Saves Hours Employee Time 
Requires Only Sample 

Battery Life Over 300 Hours 

Easily Measures (0.001 ml) 
Requires Skill Operate 


THIS TIME-SAVING new instru- 
ment ideal for monitoring mine 
gases for checking carbon monox- 
ide levels, exhaust fumes and chimney 
gases for checking illuminating 
gases for clinical analysis res- 
piratory gases, and hundreds other 
analytical and measurement problems 
formerly requiring tedious manipula- 
tions conventional Orsat analysis. 


THE FISHER Gas Partitioner 
utilizes two chromatographic columns 


series, with ingenious automatic. 


system separating and measuring 
each gaseous component the total 


sample. Each component measured, 
recorded, after characteristic 
time interval. The complete story can 
found Fisher Bulletin FS-275. 
For your free copy, please write: 
Fisher Scientific Company 107 Fisher 
Building, Pittsburgh 19, Pa. B-96 


*Patent Pending 


FISHER 
SCIENTIFIC 


Boston Cleveland Philadelphia IN CANADA 
Buffalo Detroit Pittsburgh Edmonton 
Charleston, W.Va. Houston St. Louis Montreal 
Chicago New York Washington Toronto 
America's Largest Manufacturer-Distributor of 
Laboratory Appliances & Reagent Chemicols 


Visit Booth ASTM Apparatus Exhibit 
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AFB, Mountain Home, Idaho. For mail: 
590 N. Fifth E., Mountain Home, Idaho. 


Other Than Possessions 


Atomic Energy Canada, Ltd., 
Perryman, assistant director, Chemical 
and Metallurgical Div., Chalk River, 
Ont., Canada. 

Barzaghi, Luciano, assistant director, Cera- 
mica Sao Caetano, S. A., Sao Paulo, 
Brazil. For mail: Caixa Postal 278, 
Sao Paulo, Brazil. 

Dorais, Marcel, chief engineer, Michaud 
Simard, Inc., 575 Arago, W., Quebec, P. 
Q., Canada. For mail: 2381 Laurier 
Blvd., Sillery, P. Q., Canada. 

Faculty of Technology and Engineering, 
Maharaja Sayajirao, University Baroda, 
Baroda, Bombay State, India. 

Heng, Low Yang, officer charge, soils 
laboratory, Public Works Dept., Brunei, 
British Borneo. 

Highways Research Station, The Director, 
Madras 25, India. 

Kofoed, C. A., quality control manager, 
Danfoss, Nordborg, Denmark. For mail: 
Th. Brorsensvej 18, Nordborg, Denmark. 

Lira, Avila, Jose Luis, chemical engineer, 
Cementos del Pacifico, Angel 
Flores 360, 3er Piso, Mazatlin, Sin., 
Mexico. For mail: Marmol, Sin., Mexico. 

Nini, Ahmed, assistant chemist, 
Vanaspati Manufacturing Co., Ltd., 
O. Amin Jute Mills, Chittagong, East 
Pakistan. 

Rioseco, Valerio, assistant superintendent, 
Metallurgical Dept., Compania Acero 
del Pacifo S. A., Box A-C, Talcahuano, 
Chile. 

Saint Laurent, City of, Lucien Toupin, 
city manager, 777 Laurentien Blvd., 
Saint Laurent, Montreal Q., Canada. 

Zuffa, Giuseppe, Stirling Astaldi (Mozam- 
bique), Lda., Namialo, Portuguese East 
Africa. 


BOOKSHELF 
(Continued from 70) 


Progress Non-Destructive Testing, 
Vol. 


Editors: Stanford and Fearon; The 
Co., New York, (1960); 267 
$12. 


Reviewed Caum, ASTM Staff. 


Tuis the first 
annual series international volumes 
containing critical reviews special 
aspects nondestructive testing. 
these books nondestructive testing 
interpreted any type nondestruc- 
tive measurement carried out solids, 
liquids, and gases examine some as- 
pect their physical, chemical, 
biological condition. longer 
sufficient reveal actual flaw; 
nondestructive methods must de- 
vised for detecting nonuniformity 
properties and for assessing the effect 
ice. this series reports will 
published the progress 
relating the properties materials 
each other and the structural factors 
which produce them, well 
survey the principal methods flaw 
detection. 

volume radiography, 
stress wave propagation the detec- 
tion flaws ultrasonies, electro- 
magnetic methods testing metals, 


GRIEVE-HENDRY 
ORTABLE 


ELECTRIC 


Quick Quotations 
—Prompt Deliv- 
ery Reasonable 
Prices—on Ovens 


made your 
specifications. 


1356 Elston Chicago 22, Illinois 


CIRCLE 634 READER SERVICE CARD 


neutron radiography, damping capacity 
applied investigation structure 
solids, thermal conductivity 
nondestructive testing technique, and 
the application nuclear magnetic 
resonance testing materials. 


Zone Refining and Allied 
Techniques 


N. L. Parr; George Newnes Ltd.; Tower House, 
Southampton St., Strand, England 
(1960); 184 pp.; shillings. 


Adapted from publisher's description 


BOOK deals with the 
technique zone refining and gives 
vances laboratory methods and equip- 
ment. 

The zone-refining process has de- 
veloped rapidly under the stimulus 
the demand for extremely pure elements 
duction. The author has presented the 
subject its practical rather than its 
theoretical aspect, with view 
encouraging wider application the 
process fields research and industry 
other than the development transis- 
tors. 

attempt has been made meet all 
needs the presentation equipment 
ranging from inexpensive easily con- 
structed apparatus carefully designed 
and specially constructed complex in- 
stallations for high-precision produc- 
tion. 
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GRIES INDUSTRIES, INC. 
Testing Machines Division 


NEW ROCHELLE 2,N.Y. 
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You can change complete set 
test clamps Scott Tester... 


Here’s how: 


sec. Locking pin out S@C. New clamp posi- Locking pin out S@C. New clamp on... 
top clamp off tion — pin replaced bottom clamp oft pin replaced . . . locking collar 
tightened. That's all — start 
testing! 
It’s simple arithmetic! With Scott Testers’ exclusive new quick-change clamp 
assembly, you can now replace clamps matter seconds, speed your test 
operations, make more tests day! Moreover, the Scott Model CRE Constant- 
Rate-of-Extension Tester offers you this time-saving convenience plus ultra-precise 
testing with automatic push-button controls, and error-free electronic 
weighing system that enables even the non-technical operator make tests 


easier, faster, and amazingly low cost! 
Get the facts now for CRE Brochure! 


Versatile, the Model CRE and all other Scott Tensile Testers make use 
Scott quick-change clamps and holding fixtures meet ASTM, ISO and Industry 


Methods for wire, rubber, textiles, plastics and paper products. 


SCOTT TESTERS 


THE SURE 
SCOTT TESTERS, INC. 


120 Blackstone Street 
Providence, Rhode Island 


Visit Booths and ASTM Apparatus Exhibit 
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New Tatnall 
Metal Film 102 
higher-temperature 


backed strain gages 


from 


Operating range over 
500°F. 


Precision-designed and construct- 
for exceptional accuracy, re- 
peatability and ruggedness. 


Ultra-thin (less than 0.0015 in.), 
with integral leads, for high 
flexibility and conformability. 

High uniformity both geometry 
and temperature coefficient for 
automatic matching. 


Wide range sizes and configura- 
tions available, including rosette 
configuration shown above, stand- 
ard and miniature types. 


Call write for full information. 


P.O. Box 245 + Phoenixville, Pa. 


Consult your phone book for sales offices in: 
Atlanta, Ga., Oak Park, Ill, Dallas, Tex., 
Los Angeles, Calif., San Francisco, Calif. 
In Canada 
Tatnall Measuring and Nuclear Systems, Ltd., 
46 Hollinger Rd., Toronto 16, Ont. 
In Europe 
BUFRA, 10 Avenue de la Grande Armée, 
Paris 17°, France. 

ASTM Apparatus Exhibit 
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NEWS MEMBERS... 


News items concerning the activities our members 
will welcomed for inclusion this column. 


its Award’s Luncheon March 
New York, the American Concrete 
Inst. conferred Honorary Memberships 
William Lerch and Charles Scholer, 
both active ASTM members. Mr. Lerch, 
administrative assistant, Research and De- 
velopment Div., Portland Cement Assn., 


C-9 Concrete and Concrete Aggregates, 


C-12 Mortars for Unit Masonry, C-17 
Asbestos Cement Products, 
Cement, Methods Testing, and 
currently member the Adminis- 
trative Committee Papers and Publica- 
tions. Professor Scholer, Dept. Applied 
Mechanics, Kansas State University, 
Road Materials Laboratory, Manhattan, 
Kans., has been member the Society 
since 1919 and over the years contributed 
the work Committees Cement, 
C-9 Concrete and Concrete Aggregates, 
D-4 Road and Paving Materials, 
Methods Testing, E-9 Fatigue, 
and the Joint Research Committee 
chairman for years. 

Newly elected officers the Ameri 
Concrete Inst. include several ASTM 
members: Kelly, professor, civil 
engineering, University 
Berkeley, Calif., president; Raymond 
Reese, consulting engineer, Toledo, Ohio, 
vice-president; ASTM Vice-President 
Allan Bates, vice president, research and 
development, Portland 
Chicago, member the Board 
Direction, and Bruce Foster, materials 
engineer, National Bureau Standards, 
Washington, C., member the Board 
Direction. 

The Mica Industry Assn., Inc., at its 
recent annual meeting New York 
elected officers. ASTM members Frank 
F. Watts, Gillespie-Rogers-Pyatt Co., 
Inc., New York, Y., was re-elected 
president, and Robert St. Peter, 
manager, Mica Dept., Leonard Buck, 
Inc., Jersey City, J., was re-elected 
first vice-president. 

Edward Albert, former ASTM direc- 
tor, and chairman the board 
tors, 
Philadelphia, Pa., was honored the 
Apparatus Makers Assn. its 
Annual Meeting Florida March 
when was presented with the SAMA 
Award, the apparatus industry’s highest 
honor. Mr. Albert served director 
ASTM from 1954 1957, and 
Committees D-9 Electrical Insulat- 
ing Materials; D-6 Paper and Paper 
Products; D-13 Textile Materials; D-1 
Paint, Varnish, Lacquer, and Related 
Products; D-25 Casein and Similar 
Protein Materials; and E-1 Methods 
Testing. also active member 
the Philadeiphia District Council and 
has served chairman the Entertain- 
ment Committee the Philadelphia Dis- 
trict many times when the Society’s An- 
nual Meetings have been held 
City. 


George V. Aseff, Sr., is now senior 
nuclear engineer, Lockheed Nuclear Prod- 
ucts, Ine., Dawsonville, Ga. 
been research engineer, 
Corp., Marietta, 


Edward Bittner, member the 
Society 1950, retired March 
1960, chief metallurgist, Detroit Gear 
Div., Borg-Warner Corp., Detroit, Mich. 


since 


John T. Blake has been elected senior 
vice-president and director, Simplex Wire 
Cable Co., Cambridge, 
viously was vice-president 
manager. 


Bradley, superintendent, Coline 
Gasoline Corp., Los 
retired 31, 1960. Mr. Bradley 
had been member the Society since 
1949. 


Harry Bright, chief, Analytical 
Chemistry Section, National Bureau 
Standards, Washington, C., retired 
February 29, 1960, after nearly years 
service. Since joining ASTM 1935, 
Mr. Bright participated the activities 
Committees Chemical Analysis 
Metals, A-9 Ferro-Alloys, and A-3 
Cast Iron. 


Carpenter, formerly executive 
assistant, Co., Bar- 
berton, Ohio, now assistant vice-presi- 
dent, Boiler Div. Manufacturing Dept. 


Gerald Christiansen, formerly con- 
sultant, Cement Technology, San Fran- 
cisco, Calif., development 
Allis-Chalmers Mfg. Co., 
Wis. 


engineer, 
Milwaukee, 


Frank Davis has been appointed 
technical consultant, Southwest Research 
Inst., San Antonio, Tex. Prior taking 
this position, was with the Atomic 
Energy Commission, Washington, 


American Smelting and Refining Co., 
Plainfield, J., retired 
sustaining membership the Society. 


charge research and development, 
Goodyear Tire Rubber Co., Akron, 
Ohio, has been elected the Board. 


Ralph Dudley, formerly lieutenant, 
Air Force Ballistic Missile Div., Head- 
quarters, Air Research Development 
Command, Los Angeles, Calif., now 
engineer, Special Section, Am- 


mann Whitney, New York, 


Emil C. Evancich is president, Wire 
Kraft, Rolling Prairie, 
viously was manager, 
Welcraft Products Co., New Carlisle, 
Ind. 
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minimize 
glass breakage 
specify... 


TOOLS, MOLDS, 


For Rubber Testing ASTM Standards 


SAFETY STOPPERS 


Precision Cut 


SLAB 


THOMAS HR-108 SAFETY STOPPERS are 
bloomless, black, resilient, heat resisting compo- 
sition, with low sulfur content and long life; specific 


gravity 1.08. Straight bore the conventional 


Cover Plate 
For making tensile test 


samples, supply single 
and 
molds shown, plain 
chrome finish, with 
without handleand hinges. 


stopper has been fusiform bore with 
bevelled entrance. Internal diameter center 
approximately twice that high sealing 
band either end. These stoppers offer the follow- 


for adhesion, abrasion, Safety 
flexing, compression and 
rebound samples. Special 


molds promptly. 


Glass tubes can easily inserted and removed, par- 
ticularly students, with greater safety than with 
straight bore. Insertion facilitated the bevelled 
entrance the bore, and the tube slides through only 
the two sealing bands. 


Cover plate to be O50" thick 
four corners deep for prying 


Dies for Cutting 


Larger Tubes 


Fusiform bore permits insertion larger tubes than 
possible with straight bore. For example, tubes 


Superior Composition 
The stock contains more than 70% pure virgin gum, 
possesses great elasticity, free from surface sulfur 
and contains less than free sulfur; reclaimed 
rubber used. 

Heat Resistance 
Temperatures 110°C not affect shape, size 
structure. 

Long Life 
Tests indicate useful life approximately times that 
common stoppers. 


These dies are milled out steel blocks; edges carefully 
ground and specially hardened cut vulcanized rubber. 
Entire die precision designed ASME standards. For 
machine use shown, with handle for hand operation. 


HR-108 Safety Stoppers are not sold weight but, because 
Also hand-forged dies cut regular tear test samples. 


the gravity and design, include more stoppers per 
pound than many other brands. They are packed cartons, 
each containing approximately size. for convenient 
shelf storage. Each size priced individually, based actual 
cost manufacture. 


MALLET HANDLE 
BENCH DUMBBELL DIE 


MARKER For more detailed description, see pages 1066-1068 
our general catalog; current prices sent upon request 


ARTHUR THOMAS CO. 


and Laboratory Apparatus ana Reagents 


Centers 
VINE STREET THIRD 
PHILADELPHIA PA. 

More and More Laboratories RELY THOMAS 


Visit Booth ASTM Apparatus Exhibit 
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HOGGSON PETTIS MANUFACTURING CO. 
133 Brewery St. NEW HAVEN CONN. 


Pacific Coast, Royal, Inc., Downey, Calif. 
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Fletcher, research metallurgist, 
Braeburn Alloy Steel Corp., Braeburn, 
Pa., has been named chief metallurgist. 


George F. Hodgson has been named 
director research, Doehler-Jarvis Div., 
National Lead Co., Research and De- 
velopment Dept., Toledo, Ohio. was 
assistant chief engineer. 


Alfred Isenberg now with Inter- 
national Coatings Co., Compton, Calif. 
Formerly was research manager, The 
Borden Chemical Co., Div. The Borden 
Co., Chicago, Il. 


C. A. Kelting retired April 1, 1960, from 
the Consolidated Edison 
New York, Inc., New York. repre- 
sented his company Committee 
on Steel since 1936 and through the years 
was active subcommittee work. 


Verne Kennedy, Jr., executive direc- 
tor, University Oklahoma, Faculty 
Exchange, Norman, Okla., will direct the 
program for the restored State Bureau 
Standards. The laboratory will the 
campus the University 


Allan Kidder, manager, engineering 
research, Philadelphia Co., Phila- 
delphia, Pa., was honored the Delaware 
County Section the Pennsylvania 
Society Professional Engineers being 
named their “Engineer of the Year.” 


from paper 


aDillon 


will test them all! 


Whether you are working with metal, 
plastics, wire, rubber, springs, etc., 
inexpensive DILLON Tester will make 
hundreds accurate checks daily 
your shop. Universal! Operates ten- 
sile, compression, transverse shear. 
Handles round, flat special shapes. 
Two different machines Model for 
low strength materials between and 
300 and Model for materials 
125,000 PSI tensile. Hand 


Augustus Kinzel, vice-president for 
research Union Carbide, New York, 
Y., has been elected 1960 president 
the Engineers Joint Council, and was 
appointed chairman, Division Engineer- 
ing and Industrial Research, National 
Academy Research 
Council. 


LaQue, vice-president and man- 
ager, Development and Research Div., 
The International Nickel Co., Inc., New 
York, Y., and president ASTM, 
has been named the Board, 
The Society Automotive Engineers. 


Joseph Mazzola, formerly associated 
with Automatic Mfg. Corp., Newark, 
J., chief engineer, now chief 
production engineer, Radio Receptor Co., 


Inc., Brooklyn, 


Mereness, head, Physical Test- 
ing Section, Institute Textile Tech- 
nology, Charlottesville, Va., retired March 
31, 1960. Mr. Mereness was active 
member of Committee D-13 on Textile 
Materials, representing the Institute from 
1947 1960, and also served the coun- 
cil the Washington, C., from 
1954 to 1956. 


Miller, vice-president, Factory 
Standards Laboratory, Chicago, 
Ill., retired recently. Mr. Miller repre- 
sented his company Society member- 
ship since 1945. 


Joseph Munisteri associated with 
The Lummis Co., New York, Y., 


construction engineer. Previously was 


with the Bechtel Corp., New York, 


Louis Navias, research 
General Electric Co., Schenectady, Y., 
has been given the 1960 Toledo Glass and 
Ceramic Award. The award, sponsored 
the Northwestern Ohio Section the 
American. Ceramic Society, given 
recognition scientific engineering 
achievement. 


David Novik president, 
and Novick, Chicago, had 
been executive vice-president, Goodkind 
& O'Dea, Inc., Chicago, Il. 


Donald Richards, formerly chief, 
technical staff, Hamilton Standard Div., 
United Corp., Windsor Locks, 
Conn., now chief engineer. 


Ralph A. Schaefer, director, research 
and product development, The Bunting 
Brass & Bronze Co., Toledo, Ohio, will 
take office president the Electro- 
chemical Society, this month. 


Schaul, Jr., previously chief engi- 
neer, Alpha Plastics, Inc., Livingston, 
J., now plasties engineer, Lock 
Joint Pipe Co., Wharton, N. J. 


Raymond Seymour, formerly presi- 
dent, Loven Chemical Company Calif., 
Newhall, Calif., now chairman, De- 
partment Chemistry, Sul Ross State 
College, Alpine, Tex. 


/ 
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ized. 
wheel operated motorized. Wide 


range gripping fixtures. Now with TENSILKUT, whatever 

physical test specimens less than 

provide wide range. two minutes. 
Allequippedwithmax. TENSILKUT precision machines al! foil, film, sheet 
indicator. Model and plate from .0005” foil .500” plate. Hard 
left pendulum type. .001 stainless steel soft aluminum, soft plastic 
Has scales. Meets film mil thickness the abrasive glass laminates 
ASTM Fed. specs. .500” plate, are mochined with specimen configura- 
Write TODAY tions accurate Machined edges are com- 
pletely free cold working heat distortion and 


LOW price schedule. require hand finishing. 


TENSILKUT table and floor models are available with 
motors from h.p. Write for free brochure. 
MODEL SIEBURG INDUSTRIES 
14610 Keswick St. Danbury Indusirial Park, Danbury, Connecticut 


Van Nuys 24, Calif. 
Visit Booth 55, ASTM Apparatus Exhibit 
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COULTER 


FOR FINE PARTICLE SIZE ANALYSIS 


See our booth the 


ASTM APPARATUS 
LAB SUPPLIES SHOW 


INDUSTRIAL APPLICATIONS 


From catsup catalysts, borax beer, alumina zir- 
conium, leading laboratories are developing improved 
products and processes through faster, better particle size 


analysis with the Coulter Counter. The unique Coulter 


principle gives direct, high-speed conversion particles 


voltage pulses proportionale size, followed electronic 
size analysis. 


COULTER 


Industrial Sales Co. 


Elmhurst, 


* Registered Tradename 
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America’s 
finest 

laboratory 
hot plate 


TEMCO 
TYPE 1900 


Now, even finer hot plate per- 
heating... 
wide temperature range. Close, 
stepless thermostatic control 
from 10°F above room temper- 
ature 700°F. Improved 
insulation and 
easy-to-read new control dial. 
this square hot plate 
‘for variety routine and 
critical work. Stainless-steel 

case corrosion-resistant and 
scientifically ventilated for cool, 
safe operation table top 
fixture. 115 230 a-c; 700 
watts. Only $22.75 (230 type, 
$25.75). Write for literature 


and name nearest dealer. 


THERMO ELECTRIC 
MANUFACTURING CO. 

472 Huff St., Dubuque, lowa 
CIRCLE 643 ON READER SERVICE CARD 


NEWS MEMBERS 
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Harold Stiegler, director research. 
American Association Textile Chemists 
and Colorists, Lowell Technological Inst., 
Lowell, Mass., retired 
Stiegler represented the 
Society membership and also Commit- 
tees D-13 Textile Materials, D-12 
Soaps and Other Detergents, and the 
joint ASTM-AATCC Committee Tex- 
tile Test Methods. 


John Townsend, special assistant, 
research and engineering, Dept. De- 
fense, Washington, C., 
president ASTM, delivered the Edward 
Orton, Jr., Memorial Lecture the 62nd 
Annual Meeting The American Ceramic 
His subject was Challenge 


Vallerga has been appointed 
director products engineering, Golden 
Bear Oil Co., Los Angeles, 
merly was engineer, The 


Asphalt Inst., Berkeley, Calif. 


James Vanick, metallurgist, The 
International Nickel Co., Inc., New York, 
Y., retired April 1960, after years 
service. Mr. Vanick joined the So- 


DEATHS 


Alfonso Abbate, materials testing engi- 
neer, Rome, Italy 
Mr. Abbate, new, young member the 
accident while working Iran. 


Oscar Cook, Director the So- 
ciety from 1936 1928, Birmingham, Ala 
25, Cook joined the 
Society 1913 when was chief 
tor, Carnegie Steel Co., Youngstown, 
Ohio. 1918 became 
with the Tennessee Coal, and Rail- 
road Co., Birmingham, Ala., and from 
1921 until retired 1946 represented 
his company Society membership and 
also technical committees. His was 
always very familiar figure 
Annual Meetings over the years. was 
very active Committee A-1 Steel, 
which committee elected him Honorary 
Membership; A-5 Corrosion 
and Steel; and A-3 Cast Iron. was 
former chairman the General Techni- 
cal Committee the AIST. 


OTS RESEARCH REPORTS 
(Continued from 72) 


Conference on Research in Progress on 
Tungsten, 161013, $2.50. 

Bibliography Gas-Lubricated Bearings, 
161017, $2.50. 

Heat Capacity Determination Mineral 
and Synthetic Engine Oils, Lubricants, 
Fuels, and Hydraulic Fluids the Tem- 
perature Range 70 to 500 F, PB 161030, 
$1.75. 

Classification of Soviet Gas-Turbine Steels, 
60 -21016, 50 cents. 


ciety 1918 and since that time has been 
very active ASTM work. was 
member Committee A-3 Cast 
for years, serving chairman for 
years; member Committee B-5 
Copper and Copper Alloys, Cast and 
Wrought, for years; member 
Committee Nondestructive Test- 
ing for years; member Committee 
B-2 Non-Ferrous Metals and Alloys 
for years; member the Advisory 
Committee Corrosion for 
member the Joint Committee 
Definitions Terms Relating Heat 
Treatment Metals for serving 
chairman for years; and member 
the New York District Council for 
years. 


Ralph Wilson, director metallurgy, 
The Timken Roller Bearing Co., Canton, 
Ohio, received the Ohio Society Pro- 
fessional highest award the 
state convention last month. Mr. Wil- 
son was cited for his leadership 
development quality alloy steel for the 
antifriction industry and for his role 
doing much raise the status the 
professional engineer industry. 


Robert A. Woodall is project superv isor, 
Kelsey-Hayes Co., New 
Hartford, had been associated 
with Boeing Airplane Co., Renton, Wash 


P. Graham, research engineer, 
Process and Product Development Div., 
Steel Corp., Cleveland, Ohio 
(February 12, Mr. 
resented Republic Steel Committees 
bons and Related Materials and D-5 
Coal and Coke. 


Parker, executive director, Slide 
Assn., Inc. (January, 1960). 
Mr. Parker represented the Association 
Society membership. 


Roush, chief materials engineer, 


Timkin-Detroit Rockwell- 


Standard Corp., Detroit, 
uary 29, Mr. Roush joined the 
Society 1935, and served 


A-3 Cast Iron for number years. 


Stephen Rudo, director research 
and development, Werner Textile Consul- 
tants, Larchmont, (recently). 
For many years before joining the Society 
1957, Mr. Rudo represented his firm 
Committee Textile Materials 


Corrosion of Inconel in 600-F Static Water, 
KAPL-2047, cents. 

Corrosion Metals Tropical Environ- 
ments: Part 4—Wrought Tron, PB 
151852, cents. 

Some Steels and Non-Ferrous Alloys, 
151937, cents. 

High-Ductilily, Tron Castings, PB 
161120, $1.50. 

Cryogenic Data Book, National Bureau of 
Standards Cryogenic 
Laboratory, 151837, $3. 
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economies The ument 


Ultrasonic Apparatus Division 


with Special 


Transducers UNITED STATES 
COMPANY 


Audigage, Vidigage, Sonoray 
users You can often 

work faster, more easily and 
accurately, and with considerable 


savings, with transducers “standard” 
having Special Shapes, Special 
Mountings, Frequencies. Specials: offers 


from stock 


Physical Testing Instruments 


Tested and Certified Laboratory 
Apparatus and Glassware For The 
Petroleum and Chemical Industries 


also 


Custom-built Laboratory and 
Production Test Equipment 
for All Industries 


See our display instruments 

and certified laboratory apparatus 
the June ASTM Show 

Atlantic City, Booth 46-47 


Specials 
can take almost 


any form required 


For instance, this Oscillator- 
Transducer unit for VIDIGAGE, 
airfoil from the inside. 


21 


The slight extra initial cost of a special transducer is repaid many | 
times over. We're glad estimate your needs without obligation. United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, New Jersey 
0 ‘ BOSTON - BROWNSVILLE - DALLAS 


Branch Laboratories DENVER LOS ANGELES MEMPHIS 


N R U Ni E N T N Cc NEW YORK - PHILADELPHIA TULSA 
BROWN HOUSE ROAD STAMFORD CONN. DAvis 4-6721 
Visit Booth ASTM Apparatus Exhibit Booths and ASTM Apparatus Exhibit 
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Bore-Testing 
’ a | ey, ; 


Note. 


NEWS NOTES 
Laboratory Supplies and Testing Equipment 


This information based literature and statements from apparatus manufacturers and laboratory supply houses. 


The Society not responsible for statements advanced this publication. 


LABORATORY ITEMS 


Reference Flats—High accuracy black 
granite reference flats for precision meas- 
urements tool rooms, inspection de- 
partments, and laboratories are now being 
made. 

Acme Co. 


3374 


Magnetic magnetic am- 
plifier designed produce maximum 
power output 3.5 400 eps into 
rated load 3800 ohms, typical load 
Kearfott Motor 
The magnetic amplifier will produce phase- 
reversible a-c output for polarity-revers- 
ible input signal. 

Re search & 


consists 


American Manufacturing 


3375 


Insulation Tester—Model 
resistance tester that has been announced 
compact bench-type instrument suited 
for both laboratory and production quality 
control 
provides 15 kv at 60 ma ac, for testing the 
ability solid electrical insulating ma- 
terials resist the action are, 
Specification 


Corp. 


applications. 


495 and Federal Specification LP406B. 
Associated Research, Inc. 3376 


Temperature Measurements— Accurate 
temperature measurements liquids 
nearly any depth from few feet 
thousands feet now possible means 
long lead lengths developed for use with 
Thermophil instruments. 

Atkins Technical, Inc. 3377 

Laboratory Mixer—A new laboratory 
mixer, the 
designed effective for small, difficult- 
to-mix liquid-solid combinations has been 
announced. The Micro-Mixer 
named because its ability mix tiny 
batches material volumes from 

Allantic Research Corp. 3378 

Flux Analyzer—New 
designed measure magnetic flux density 
with extreme accuracy. Though designed 
specifically measure magnetic fields 
traveling-wave tube solenoids, the instru- 
ment can used for determining flux 
density magnets, Klystron coils, and 
other products that have a linear field. 


magnetic the analyzer can 
measure absolute flux density ac- 
curacy with differential capability 
10,000 gauss. 

Automation Industries, Inc. 


resonance, 


3379 


Flame Detector—Ultrasensitive hydro- 
gen flame detector accessory, which has a 
typical sensitivity parts per billion 
full especially suited for detecting 
the presence minute traces complex 
organic compounds. Sensitivity d ‘pends 
some extent the component being 
component, the detector has sensitivity 
of 15 moles per sec full seale. 
Operating 
conditions, the hydrogen flame 
detector will produce signals over 10,000 
times greater than those conventional 
thermal conductivity cell. 

Beckman Screnti fic and Process Instru- 
ments Div. 3380 


Transistorized Model 
transistorized ultrasonic cleaner 


(Continued on next pad 


PARR Calorimeters 


Series 1300 


PLAIN TYPE with non-metallic, dead-air 
insulating jacket. Can equipped with 
either single double valve, Parr self- 
sealing oxygen bombs. Excellent for 
routine tests coal, petroleum products 
and foodstuffs, also for student instruc- 
tion calorimetry. 


PARR 


INSTRUMENT CO. 
MOLINE, ILLINOIS 


Series 1230 


ADIABATIC TYPE with brass water jacket 
enclosed plastic veneered wood case. 
Can equipped with any several Parr 
self-sealing oxygen bombs. Suitable for 
either adiabatic isothermal operation. 
Widely used for both routine and research 
calorimetry. 


For determining the heat 
combustion solid and liquid fuels. 


Series 1400 


PEROXIDE BOMB type uses sodium per- 
oxide powder instead oxygen. Non- 
metallic, dead-air insulating jacket simi- 
ler Series 1300. Recommended for 
routine coal, and certain 
petroleum products, especially where 


Ask your Parr Dealer write direct 
for complete information and prices. 


Visit Booth ASTM Apparatus Exhibit 
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ideal for cieaning precision parts, 
electronic components, investment cast- 
ings, bearings, small subassemblies, dies, 
molds, spinnerets, any other items 
from which variety soils and contami- 
nants must removed. 

Branson Ultrasonic Corp. 3381 


Strain-Gage Recording System—A new, 
extremely versatile, wide-range digital 
recording system for all combinations 
strain gages and strain-gage transducers, 
the Model ASB-LOOVS, is designed to 
scan automatically 100 channels infor- 
mation and easily expanded 200 
channels adding scanning 
units. 

Bytrex ( orp. 3382 


trasonic materials tester precision en- 
gineered instrument used for nondestruc- 
tive inspection material that can sup- 
port ultrasonic waves, that is, metals, 
flaw detection, either surface or internal, 
thickness measurement from 
and determination of physical and strue- 
tural properties. 

Circo Corp. 3383 


Nitrogen released 
the new automatic nitrogen 
fully automated means performing the 
time-tested micro-Dumas method, within 
its 12- 15-min eyele, can perform 
complete determination nitrogen con- 
tent. will measure nitrogen 
almost unlimited variety materials 
pharmac euticals, foods, fabrics, fertilizers, 
chemicals—and excellent for numerous 
determinations presently made by the 
process. 

Coleman Instruments, Inc. 3384 


Test Chamber— Model FBV 8-3-3 fea- 
tures vibration access ports through the 
bottom and through the side. 
draulic lift assembly permits raising 
lowering the chamber heights accom- 
modate vertical horizontal vibration. 
This lift also permits adjustment fit 
various shaker heights. The chamber 
mounted heavy-duty 5-in. 
ters with wheel locks. Standard tempera- 


ture range —100 4-300 when 
ordered, +100 to +500 F 
Conrad, Inc. 3385 


Product compact product 
recorder suited for watt 
cording and for multiple measurements 
such weight times speed and flow times 
density has been announced. The new 
Model 6717 product recorder houses two 
independent measuring svstems within 
single cause. 


Daystrom, Inc. 


Automatic Ultrasonic 
Mault compact, fully automatic, 
ultrasonic inspection tank (size 
experimental ultrasonic parts-testing de- 
vice university, industrial, and govern- 
ment research and development labora- 
tories. may serve ultrasonic 
standards device for establishing 
test settings under inspec- 
tion conditions and suited for automatic 
production testing small parts, using 

(Continued 88) 
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Variable Speed Plate Machine 
200 inch-pound Rotating Beam Machine 


can placed the same bench and 
used perform wide variety tests. 


small testing machines that deliver big results: that’s what 
you get with the units pictured above. 


The Tatnall-Krouse Variable Speed Plate Machine provides fatigue 
testing capability wide one compact package. Length the 
specimen can And with few attachments, you can test piastics 
either combined direct stress and run tests under extremely 
high temperatures (1800°F). Bench space required for the unit only 
36” 30”. 


The Tatnall-Krouse Rotating Beam Machine can test wide variety 
materials with great precision under reverse stresses. The unit 
eliminates expensive machining required with ordinary taper shank press 
fit specimen because the specimen simple straight shank type 
set-up cost 


slashes 
What’s more, space requirements are mere 


You can reduce your testing costs with these and other Tatnall 
Tatnall-Krouse fatigue and stress testing machines. will glad help 
evaluate your testing requirements and select the equipment which best 
meets your needs. Why not send for detailed today. 


THE BUDD COMPANY P.O. Box 245 Phoenixville, Pa. 
Consult your phone book for sales offices in: Atlanta, Ga.; Oak Park, Detroit, 
Mich.; Seattle, Wash.; Dallas, Tex.; Los Angeles, Calif.; San Francisco, Calif. 
Canada 

Tatnall Measuring and Nuclear Systems, Ltd., Hollinger Rd., Toronto 16, Ont. 


Visit Booths ASTM Apparatus Exhibit 


FOR FURTHER INFORMATION CIRCLE 647 READER SERVICE CARD 


SIMULTANEOUS TESTING CUTS COSTS 
: 
| 
| J 
| 
i | 
| 


DATA for 


pocket 


penetrometer 


Thousands use for the 
strength classification cohe- 
sive soils field exploration 
construction sites and 
preliminary laboratory studies. 


Direct Reading Indicator main- 
tains the Reading until reset. 


PRICE $15.00 CHICAGO 


WRITE FOR 
COMPLETE 
CATALOG 


NORTH AVE CHICAGO 39, ILLINOIS 
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LABORATORY 
(Continued from 87) 


either the immersion contact inspection 
techniques. 
Elion Ultrasonics, Inc. 3387 


new expendable im- 
mersion for measuring mol- 
ten metal temperatures has been de- 
veloped. Primarily designed for measur- 
ing steel temperatures both open hearth 
and electric furnaces, may used with 
equal efficiency with other molten metals. 

Engelhard Industries, Inc. 3388 


the newest addition the Fisher line 
Grade’’ 
veloped specifically expedite spectro- 
photometry, chromatography, special syn- 
thesis, and sensitive extractions. 

Fisher Co. 3389 


Data Logger—The 
data logger, Model 179, for strain gage, 
thermocouple, and millivolt inputs has 
been announced. medium-speed 
instrumentation system which will print 
out decimal notation 100 channels 
strain gage temperature data 
elapsed time sec. 

Gilmore Industries, Inc. 3390 


Screens—The new Gilson 
portable screening unit for size testing 
blacktop and concrete aggregates, ores, 
and similar materials now available. 
The new screen may hand motor 
driven, and handles samples 
mesh. 

Gilson Screen Co. 3391 


Vacuum tran- 
sistorized vacuum gages with ranges 
now available. Portable panel-mounted 
models are available either range. 


Hastings-Raydist, Inc. 3392 


Furnace—The furnaces built for 2200 
operation feature vestibules each end 
the heating chamber reduce heat 
losses and effectively extends the length 
the uniform hot zone. Heat source 
helical coil, high-temperature alloy heat- 
ing element mounted 
refractories the de- 
sign. These heating units can 
ranged for temperature 
control provide optimum temperature 
uniformity over extended length. 


Hevi-Duty Electric Co. 3393 


Furnaces—Infinite zone control switches 
Dyna-Trol industrial electric furnaces 
control the rate temperature input; 
these control switches allow for complete 
and accurate equalization vertical zone 
temperatures any 
curve. 


Mfg. Co. 3394 


called the 
was designed fill the needs for 
laboratory stirring larger vessels where 
controlled heat factor. The unit 
claimed especially effective for both 


open closed vessels using glass Teflon- 


Labine, Inc. 3395 


Flat-Rod Micrometer—A new flat-rod 
micrometer depth gage for easier, more 
accurate measuring has been announced. 
The new No. 613 Series flat-rod depth gage 
allows measurements made side 
hole, avoiding extra depth made 
drill point. Rod can turned 360 deg 
position. Once set, rod turn 
while measuring, walk away from 
setting. Graduations thimble have 
each thousandth numbered. 


The Lufkin Rule Co. 3396 


velopment the convenience magnetic 
pressurized spray cans plastic 
squeeze-bottles. These materials can 
used with any the magnetic particle 
inspection equipment test kits already 
operation throughout industry. 

Magnaflux Corp. 3397 


Dead-Weight 


weight 


Gage—A 
gage, Type WG, designed to 
measure pressure, using piston loaded 
with weights and operated water, has 
been 

Mansfield Green, Inc. 3398 


Ultrasonic ultrasonic 
cleaning and processing systems are now 
available. They may used singly 
unitized for specific 
maintenance procedures. 

Marshall Co. 3399 


Carbon-14 new ra- 
dioactive carbon compounds, cortisone-4- 
cortisone acetate, and 1,2,3,4,- 
added the over 200 carbon-14 
compounds available. These compounds 
are particular value the fields 
chemistry, biology, and pharmacology. 

Nuclear-Chicago Corp. 3400 


Hardness Testing—A new metal hard- 
ness testing machine incorporating 
direct-reading Brinell hardness gage has 
been announced. combining accurate 
load application with simultaneous read- 
out Brinell hardness level, the direct- 
Air-O-Brinell 
speed and accuracy for production-line 
Brinell hardness testing. 

Tinius Olsen Testing Machine Co. 3401 


Specific Gravity—An accurate, non- 
electric instrument for direct and con- 
tinuous indication gravity 
flowing process liquids, the Princo Den- 
sitrol W-756, features design concept 
permits immediate availability 
custom ranges from stock, has double- 


Pyrex body for impact resistance 


and immune almost all corrosive 
liquids due its Pyrex tantalum and 
Teflon wetted surfaces. The density 
sensing device totally submerged, 
chain-weighted Pyrex 

Precision Thermometer and Instrument 


Co. 3402 


(Continued 89) 


ASTM BULLETIN 


| 


LABORATORY ITEMS 


(Continued from 88) 


channel analyzer, Model 20613, features 
preselected automatic programming, mag- 
netic tape auxiliary memory, 600 2500 
high-voltage power supply, single push- 
button manual operation, and six modes 
readout. Desired analyzer in- 
cluding any all twelve separate 
operations obtainable. 

Radiation Counter Laboratories, Inc. 


3403 


Dielectric 1000-B de- 
signed give the required sensitivity and 
accuracy for the new 
Immersion Method Ultra- 
Hi-Q coil resonates with about 220 uuf 
and designed companion the 
benzene cell described this method. 

Rutherford Research Products Co. 


Dielectric di- 
electric heaters especially 
laboratory development and general proc- 
essing requiring rapid thorough heating are 
now being offered. 


Sherman Industrial Electronics 3405 


ionization gage controls for the accurate 
and uniform measurement ultra-high 
vacuum has been introduced. The series 
comprises four models: Models 
and TIG-50 with range from 
and TIG-60 with range from 


mercury. The TIG units 
combine thermocouple gage with 
the ionization gage. 

Stokes Corp. 3406 

Bubble Detector—Ultrasonic bubble 
detector can used detect undesirable 
controlled bubbling any liquid, 
open closed vessels, pipes, flumes. 
Whether the liquid static flowing 
does not affect efficiency. 
The bubble detector can coupled with 
any type indicating, recording, 
controlling instrumentation. 

Taylor Instrument Cos. 3407 


Hot Plate—A new round hot plate 
featuring smali size diam top) 
and precision control from above 
ambient 370 announced. Type 
2300 Thermolyne hot plate especially 
recommended for those laboratory and 
shop applications where small single 
multiple precision heat source needed. 

Thermo Electric Mfg. Co. 3408 

new 30-ton hydraulic labora- 
tory motorized press featuring convenient 
introduced. All dials and controls are 
mounted sloping panel the in- 
strument console. 


Wabash Metal Products Co. 3409 


Environmental environ- 
mental chamber for research and develop- 
ment dentritic semiconductor materials 
and other applications requiring precise 
offered. Called Model WF-12-125+ 400, 
has adjustable temperature range 


7270 Btu from the product load min, 
the mechanical refrigeration system 
said the most advanced ever de- 
veloped. 

Webber Mfg. Co. 3410 


Dial 
piping 
installations feature ease reading and 
dependable accuracy the 
entire working range, 
graduated scale for use the upper two- 
thirds the range, and economical con- 
struction with all brass fittings. 

Weksler Instruments Corp. 3411 


CATALOGS LITERATURE 


Gage 16-page catalog, Pres- 
sure Measuring Elements, covering dia- 
phragm and Bourdon tube elements 
now available. This catalog, No. 900, 
illustrates the characteristics standard 
USG measuring elements. 

American Machine and Metals, Inc. 

6233 

Hardness Chart—A chart showing the 
approximate relation between hardness 
various testing systems tensile 
strength carbon and alloy steels has 
been issued. The hardness systems cov- 
ered are Brinell, Monotron, Vickers, 
Scleroscope. 


The Babcock Co. 6234 
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PLASTICS TESTERS 


RESEARCH—QUALITY TESTING 


For 


Shown are testers designed for definite test and meet certain 


specification. 
are used throughout the world. 


All units are our standard products and 
For further information write 


Torsion 


for our catalog which describes all our products and our ability 


manufacture your ideas, sketches blueprints. 


handling your problem guaranteed. 


Confidential 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 Devon St. 


Heat 


Distortion 


Imperfection 


Visit Booth ASTM Apparatus Exhibit 


Abrasion 


Tel. 1-6403 


Conductivity 


Kearny, New Jersey 


Resilience 
Transmission 
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Radioisotope Wall avail- 
able radioisotope wall chart contain- 
ing important information dosimetry 
radioisotopes, decay tables, optimum 


chart, 
curves, and typical gamma spectra. 
Baird- Atomic, Tne. 6235 


Infrared accuracy 
control (TAC), a new accessory for Beck- 
man IR-4 and IR-7 infrared spectropho- 
tometers, fully described Bulletin 


776. 
Beckman Sc tentific and Process Instru- 
ments Div. 6236 
Metal external house 


organ, Metal Digest, Vol. No. VI, features 
development. 


Buehler, Lid. 6237 


Heating heating 
jackets and tapes are described 
folder, Catalog No. 

Corp. 6238 


Instruments 
analysis, process control, and 
research are described new 16-page 
general catalog, Bulletin No. 
scribed are techniques and instruments 
for leak detection, mass spectrometry, 
chromatography, 
and other types analysis and control. 

Consolidated Electrodynamics Corp. 6239 


Laboratory Analysis 
laboratory 


Recorders 


Control and recording in- 


CONFORMS 
ASTM 
STANDARDS 


OPERATES 
ELECTRICALLY 
MANUALLY 


PERMANENTLY 
MOUNTED 
ELECTRIC PUMP 


250,000 LB. 
LOAD RATING 
FOR CYLINDERS, 
CORES, BLOCKS, 


BEAMS, CUBES, 
BRICK AND 
DRAIN TILES 
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struments are illustrated and described 
8-page, 2-color bulletin 
Datex Corp. 6240 


Glass Vacuum Systems—This catalog 
devoted exclusively standard and 
custom-built glass vacuum systems. 
contains complete description parts 
and many accessory items. There also 
detailed information installation and 
applications these systems. 

Delmar Laboratories 6241 


Apparatus 
catalog lists scientific 
apparatus. 

Eberbach Corp. 6242 


2-color, 72-page 


instruments and 


Laboratory fully-illustrated 
catalog, Fisher Laboratory Special- 
instruments, appliances, and other labora- 
tory equipment. 

Fisher Scie ntific Co. 6243 


No. features open-end McLeod Gage. 
There are pages additional items. 

The Emil Greiner Co. 6244 


Catalog No. 19 details balances, vacuum 
pumps, and other laboratory equipment. 

Harshaw Scientific Co. 6245 


strument for the nondestructive measuring 
of crack depths in forgings, 
steel bars, rods, described new 
folder. Using alternating medium- 
frequency current low intensity and 
voltage, the gage measures the drop 


castings, 


Visual 


KLETT 


Colorimeters 


Photo-Electric 


Special Types For Testing 


Glass Color Standards 
Glass Cells 


Fluorimeter 


KLETT MANUFACTURING 


Manufacturers Scientific Instruments 


179 87th Street 


potential against given section the 
surface. With sound (solid surface) 
conductor the loss equal any portion. 
the presence crack the drop 
potential greater, and measuring this 
the depth the crack can immediately 
read off the instrument. adjustable 
two measuring ranges, from 
and 

Troquois Tool Supply Co. 6246 


2-page 
describes the new 8692 single-range and the 
8693 double-range portable temperature 
potentiometers and their advantages for 
making accurate temperature 
volt measurements industrial plants 
research 

Leeds & Northrup Co. 6247 


Data Sheet—Complete information 
the full line industrial-type and 
Redox electrodes and electrode mount- 
ings contained new 4-page Data 
Sheet Two tables aid selecting 
the type electrode and mounting needed 
for wide variety applications. 

Leeds Northrup Co. 6248 


Thermocouple Components—A newly 
couple components for quick and easy 
connecting thermocouples extension 
wire has been made available. 
the various components and a description 
of each is contained in Specification Sheet 
FS 005-8. 

Minneapolis-Hone ywell Re gulator Co. 

6249 
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Nephelometer 
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CATALOGS LITERATURE 


Oxygen Bomb Detailed 
instructions for measuring heats com- 
bustion solid and liquid combustible 
materials are given new 56-page 
Manual No. 130 “Oxygen Bomb 
Calorimetry and Combustion 
Safety and maintenance instructions for 
oxygen combustion bombs, section 
oxygen bomb methods for chemical analy- 
sis, and selected bibtiography oxygen 
bomb and methods 
cluded this comprehensive book. 

Parr Instrument Co, 6250 


lustrated catalog micro- 
pipets available. lists micropipets 
and their controls 
transfer devices such syringe pipets, 
miniature delivery and gastight 
svringes 


Re search Spe ciallies Co. 6251 


efflorescence and early chalking painted 
masonry and effective methods 
deterioration are discussed 48-page 
publication 


Rohm & Haas Co. 6252 

Laboratory Bulletin featur- 
ing the new Sargent analytical laboratory 
oven and the electric drying laboratory 
oven, has been released. The analytical 
oven designed emphasize conduction 
and radiation modes heat transfer and 


te minimize the contribution of convec- 
tion, thus achieving uniform temperature 
throughout the entire aluminum interior 
chamber. 


Chromatography cata- 
log chromatographic apparatus and 
supplies now available. 
features 
section. All types intruments and 
supplies for gas, paper, and column 
chromatography are included. Featured 
this 28-page book are gas chromato- 
graphs with all components, attachments, 
and accessories including 
lectors, recorders, integrators, coils, and 

Schaar and Co. 6254 


Durocalibrator R-16 describes 
use testing and calibrating Shore 
Durometer rubber hardness testers. 

The Shore Instrument and Mfg. Co., 

6255 


Cutter—A data sheet which 
both illustrates and describes the new 
TMI precision test specimen 
available. 

Testing Machines, Inc. 6256 


Soil Testing—A catalog, Di- 
gest No. devoted new and improved 
testing apparatus relating 
tuminous, concrete, and general testing 
has been announced. 


Corp. 6257 


Hardness Tester—This new Bulletin 
describes the Kentrall line four 
removing major test loads automatically, 
these new motorized hardness testers in- 
crease reproducibility test results and 
raise the productive capacity the ma- 
chine. 

The Torsion Balance Co. 6258 


INSTRUMENT COMPANY NEWS 


The Budd Co., Philadelphia, Pa. 
has acquired the assets Metrol, Inc., 
manufacturers electromagnetic non- 
destructive testing equipment with head- 
quarters Pasadena, Calif. The an- 
nouncement was made Dr. John 
Buck, vice-president general manager 
the Instruments Division the Budd 
Co. Purpose the acquisition 
expand nondestructive 
testing equipment line. Metrol will con- 
tinue operate California for the 
present new department the Budd 
Company’s Instruments Div. 


Laboratory Glass 
Corp., New York, N. Y. Mr. Joseph 
Buchler, president Laboratory Glass 
and Instruments Corp., the 
change the firm’s name Buchler 
Instruments, plant and 
remain 514 West St., 


(Continued 92) 


‘Several the 
testers 
available from 


DeMattia 
Flexing Tester 


Micro-Hardness 


Wallace 
Rapid Plastimeter 


(Rubber-Plastics-Coatings) 


DuPont-Croyden 
Abrasion Tester 
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LABORATORY NEWS 


Almay Research and Testing Corp., 
Los expanded its 
special fastener-testing facilities with the 
temperature test chambers, announced 
Harry Brenner, president. The new 
extreme-temperature equipment permits 
testing bolts, screws, nuts, rivets, 
and similar structural fasteners through 
temperature range low —320 
and high 2000 The advanced 
environmental testing being carried out 
establish strength requirements for 
high-performance fasteners used new- 
type airframes, missiles, and power plants. 
the past, major emphasis related 
fastener testing programs has been 
obtaining mechanical properties such 
room-temperature tensile, shear, fatigue, 
and moderate elevated-temperature creep 
and stress-rupture strengths. 


MATERIALS NEWS 


new noninflammable latex adhesive for 
announced. waterproof and 
resistant solvents. The adhesive 
self-vulcanizing. 

Adhesive Products Corp., New York, 


Low-Fuming Bronze Brazing Alloy 
Available both bare and flux-coated 
form, new low-fuming bronze brazing 
alloy designed for general-purpose, 
all-around welding and brazing work. 
Its low melting point allows free flow and 
produces tough, yet ductile weld de- 
posit very high tensile strength. 
meets all AWS, ASTM, 
specifications. This rod for both fusion 
welding and surface buildup. oxy- 
acetylene welding and brazing rod, 
and deoxidized for low-fuming 
characteristics. 

American Brazing Alloys Corp., Pelham, 


crystal growth, based similarities 
natural phenomena, advanced for the 
first time the latest issue Research 
entitled Gazing.’ 


Evans Research, New York, 


Higk-Alloy Heat- and Corrosion-Re- 
sistant new, fully illustrated, 
64-page booklet, Heat-Resistant 

The ir En- 
Applications, 


Castings; 
gineering Properties and 
stainless-steel and high-alloy casting se- 
lection, design, and production. offers 
comprehensive picture all types 
stainless-steel and high-alloy heat- and 
corrosion-resistant castings 
applications. 

The International 
New York, N.Y. 


Nickel Co., 


Expanded Tubing—Thin and 
standard-wall Teflon-TFE tubing which 
has been expanded mechanically and which 
will recover dimensions 
promptly, clamp tightly the inserted 
object form tighter fit when heat 
applied and retain the outstanding elec- 
trical, mechanical, and chemical proper- 
ties Teflon now available. The 
tubing can obtained colors, 
printed and cut required lengths. The 
tubing can made cementable and offers 
the advantages of: good dielectric strength 
(500 1000 per mil); lowest dielectric 
change electric properties with tem- 
perature (—25 +250 frequency 
(60 cycles 100 Me); and zero moisture 
absorption. 

Pennsylvania Fluorocarbon Co., Inc., 


Philadelphia, Pa. 


Rubber-Base Adhesive 
base adhesive for cementing highly plas- 
ticized vinyls many other materials 
that resists oil, gasoline, water, heat and 
cold, and migration oils and plasticizers 
from adjacent materials has been an- 
nounced. new adhesive particu- 
larly well suited for bonding vinyls to 
metals, woods, cloth, and leather. 

Schwartz Chemical Co., Long 
City, N.Y. 


new rubber- 


(Continued on next page 


OXYGEN 


the feedwater 


CHECK BOTH 


HYDROGEN 


the steam 


OXYGEN well known active 
source boiler corrosion. 
dissolved feedwater determined di- 


Test Aggregates Accurately, 
Conveniently with the 


GILSON 


TESTING 
SCREEN 


Sizes test samples crushed stone, 
sand and gravel, slag, coal and coke, 
The oxygen ores, and similar materials, size 


range from 4-in. 200-mesh. Makes 
rectly and continuously recorded upon separations simultaneously 
the Cambridge Dissolved Oxygen Re- 5-minutes less. Sand attachment 
optional for use with 8-in. sieves. 
The oxygen set free dissociation the Also idea! for moderate-scale re- 


water the boiler equally damaging. search mass-separation jobs. 
Its presence determined measuring 


the free hydrogen the steam condensate. 


Cambridge Analyzer-Recorders GILSON SAMPLE 


continuous records both the oxygen dis- SPLITTER 


solved the feedwater and the hydrogen 

the steam—on one chart desired, Reduces large samples for con- 

thus enabling prompt corrective measures venient testing. Adjusts readily for 
all materials, sand sizes heavy 
aggregate. Simple use. Supplied 


taken. 


Complimentary copies these 


bulletins will sent upon request. pans and bag-load- 

CAMBRIDGE BULLETIN NO. 148 BP Write for the GILSON catalog Fe 
Instrument shown may be used to record either | 
or He or both siroultaneously, Cambridge also | NAME 
makes Hydrazine Analyzers, PH Recorders and | Fill out ] ! 
instruments for analyzing gaseous mixtures. | | coupon } COMPANY i 3 

letterhead. 
CAMBRIDGE 


Dissolved 
ANALYZERS 
Pioneer Manufacturers Precision Instruments 
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MATERIALS NEWS 


High-Temperature new 12- 
page booklet, W-545 High- 
Temperature Alloy, complete with photo- 
micrographs showing structures the 
material and many tables and graphs 
illustrating properties. 
addition general information 
other sections Technical 
Data Booklet 52-263 deal with metal- 
lurgical characteristics, physical proper- 
ties, mechanical properties, creep and 
creep-rupture properties, availability, and 
material processing W-545 alloy. The 
alloy austenitic iron-base alloy con- 
taining nickel, chromium, and relatively 
small portions molybdenum, titanium, 
boron, silicon, and manganese. 

Westinghouse Electric Corp., Pittsburgh 
Pa. 


The cost building commer- 
cial nuclear power plant the 
$300 $400 per 
$100 $200 per kilowatt for 
conventional power 
cording engineers Arthur 
below $200 $250 the 


Papers Appear Future Issues the 


ASTM Bulletin 


Measuring the Lamination Factor Small Steel Disc—Charles Begovich, 
Delco Products Division Motors Corp. 

The Rupture Plastics Dynamic and Static Flexure—B. Bossu and 
Dubois, Centre d’Etudes des Matieres Plastiques. 

Development Test Method for Air-Entrainment Standard Ottawa Sand 
DeFore and Corah, National Bureau Standards. 

Gravimetric Method for the Determination Portland 
Ford, Portland Cement Assn. 

Influence Particle-Size Distribution Sand Strength and Workability 
Vibrated Giuliani and Raul Suarez, University Cuyo, Argen- 
tina. 

The Creep Characteristics Compression-Molded Polyethylene—G. Gohn 
and Cummings, Bell Telephone Laboratories, Inc. 

the Measurement Relative Kitago and Kozaki, 
Hokkaido University, Japan. 

Comparison Four Particle-Size Distribution Techniques—A. Michaels, 
Weaver, and Nelson, Sylvania Electric Products, Inc. 

Devices for Simulating Gun Firing Under Conditions—J. Noonan, 
Heinemann, Lowell, and Tweed, Picatinny Arsenal. 

The Tensile Properties Some Engineering Materials Moderate Rates 
Strain—R. Steidel, Jr., and Makerov, University California. 
Measurements Human Reaction Hardness Floor Covering— Rolf 

Norwegian Building Research Inst. 

Role the Purchasing Brunberg, Western 
Pacific Railroad Co. 

Comments ASTM Standards for Highway Cali- 
fornia Department Public Works. 

Sound Standards Stimulate Manufacturing—Paul American Bitumuls 
Asphalt Co. 


Polish metallurgical samples easier, better, more uniformly 
with 


LAPPING-POLISHING 
MACHINES 


—whether it’s one number specimens 
polished, SYNTRON Vibratory 
Machines will produce metallographic finish for 
electron microscope brush analyzer examination. 

Gentle, electromagnetic vibration moves the 
mens smoothly around the pan, over abrasive cloth 
felt polishing cloth. Both Abrasive and felt cloths are 
removable. 

SYNTRON Machines are easy 


install, easy operate, easy maintain. 


Write for detailed literature today 


May 1960 
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BOOKSHELF 


Continued from 78) 


Chemical Analysis Resin-Based 
Coating Materials 


Publishers, Inc., New York (1959); 630 pp.; 
Ilus.; $19.50. 
Reviewed Gordon Kline, National 


Bureau of Standards, Washington, D. C. 


Dr. 
meier enlisted the cooperation analyt- 
ical chemists six countries pre- 
pare this authoritative compilation 
information testing organic coating 
materials. The methods and data are 
taken both from the literature and from 
unpublished work the authors. 
covering the oil-base paints there are 
noteworthy chapters the analysis 
rosin and rosin derivatives and the 
fatty acid, dibasic acid, and polyvalent 
alcohol components in alkyd resins, 
Chapters lacquers and latex paints 
present methods for 
tion and quantitative determination 
rubber, 
forming compounds. The coverage 
paint components completed ex- 
cellent chapters dealing with solvents 
and thinners and with and in- 
outstanding 
chapter reviews the use 


methods involving chelate complexes in 
metal cations 


the analvsis the 
pigments and driers. 


Write today for full information 
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THE PERKINS 
PRESSURE 


For water penetration tests water proofed 
fabrics. Tests either flat cloth seams. 


Also tests bursting strength plastic films. cium 
Available with hand motor drive. 


The organization the chapters 
this book seems questionable. For 
example, the chapter latex paint 
appears Part Oil-Based Coating 
Materials, whereas fatty-acid analysis 
covered Part Selected Chapters. 
Sulfonamide resin analysis dealt with 
Part Lacquers, where: chapters 
polyester and isocyanate resins are 
Part 

This book, complementing 
cently published Analytical Chemistry 
Polymers from the same publishing 
house, provides the analyst coating 
erence work this field. The editing 
and printing are characteristic high 
chemist who played prominent role 
the development the science and 
technology modern protective coat- 


Cemented Carbides 


Schwarzkopf and Richard Kieffer; The 
Macmillan Co. (1960); 349 pp.; Illus., $15. 


Adapted from publisher's description 


Kieffer, and their staff have drawn upon 
sources the United States and 
Western and Eastern Europe prepare 
this definitive work cemented car- 
bides. 

The opening chapters furnish 
ground information and 
methods producing carbides and other 
refractories. The middle chap- 


ters describe the mechanical and chemi- 
cal properties all the cemented car- 
bides production and 
those which are being produced ex- 
perimental quantities (of 
terest chapter the new oxide and 
boride cutting materials). The 
chapters concentrate the many appli- 
cations the cemented carbides the 
machine tool, mining, defense, and other 


Vacuum Processing Metal- 
working 


Wesley Cable; Reinhold Publishing Corp. 
(1960); 202 $5.50. 


Adapted from publisher's description 


THE RELATIVELY new field 
vacuum technology receives complete, 
practical treatment here. The book 
encompasses the complete 
operations the metalworking field. 
The first few chapters cover the general 
phases vacuum technology, such 
the means producing low pressures 
and their measurement. 
these, the author devotes chapter 
particular phase vacuum processing. 
also the latest develop- 
ments, among them electron beam 
heating. general, the aim the 
book present vacuum technology 
descriptive manner, rather than 
highly technical form. result, 
beneficial any industry involved 
the refining and processing metals. 


Sodium Sodium aluminum 
Sodium aluminum fluoride, Sodium aluminum hel 


phates, Sodiu 
Sodium amide 
Sodium 


monium phosph 


alu 
senate, Sodiu 
Sodium ammou 
tartrate, 


Sodium 


Sodium 


chlorides, Sodium 
Sodium calcium 
ride phosphate sulfate, 
magnesium Sodium 

phates, Sodium calcium phos 
pate sulfates, Sodium 


arseniphc 
mosulfate, 
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Write 
Our Bulfa 
HOLYOKE, MASSACHUSETTS West 60th St. New York 23, 7-6317 


rapid separation metals 


INDEX ADVERTISERS 


mercury cathode 


xf 
} BUEHLER LTD.. 
THE BUDD COMPANY 

INSTRUMENTS DIV. .2, 80, 87 
CAMBRIDGE INSTRUMENT CO., INC. 92 
COSA CORP. 
COULTER INDUSTRIAL SALES CO. 83 
CUSTOM SCIENTIFIC INSTRUMENTS, INC. 89 

For determination of aluminum in steel, aluminum 

DELTA CHEMICAL WORKS......... i i i i i 

DILLON zinc base alloys, and other separations. This 


apparatus does faster, more complete job 


analytical separation metals. Example, Dyna- 
EASTMAN KODAK CO, 


EBERBACH CORP Cath quantitatively removes gram iron from 

FISCHER SCIENTIFIC CO. Bulletin 220-F. 
FORNEY'S INC 90 | 

GENERAL RADIO COMPANY IBC | CORPORATION 
GRAPHIC SY8TE MS 70 | P.O. Box 1024 = Ann Arbor, Michigan 
CRIES INDUSTRIES, INC 
GRIEVE-HENDRY Co., INC 78 
A 

H-B INSTRUMENT COMPANY 76 winineie CIRCLE 658 On 8s DER SERVICE CARD 
HIGH VOLTAGE ENGINEERING CORP t 


Shore 


INSTRON ENGINEERING CORP IFC b 
INSTRUMENTS FOR RESEARCH & INDUSTRY ce en | DUROMETER 
| 
d 
for testing the hardness 
OLSEN TESTING MACHINES CO., TINIUS OBC rubber and other elasto- 
meric materials 
PARR INSTRUMENT FEATURES: 
PERKINS & SON, INC., B. F. 
X-RAY CORP. 
© Quadrant or round dial 
for fast and accurate 
reading 
e Conforms to ASTM 
D 676-59 T and ASTM 
Tr STERS, INC. 79 
SHORE INSTRUMENT & MFG. CO., INC. 95 ia 
SIEBURG INDUSTRIES, INC. 82 © Small enough to be 114 
COMPANY carried the pocket 
Furnished complete with 
TESTING MACHINES, carrying case and stand- Shore Durometer available various models 
THERMO ELECTRIC MFG. CO. ard test block. for testing the entire range rubber hardness. 
THOMAS CO., ARTHUR H. 81 
THWING-ALBERT INSTRUMENT CO. Write for FREE Descriptive Literature 


Made by the manufacturers of the ‘'Scleroscope’’, for testing the hardness of metals. 


|} UNITED STATES TESTING CC 85 
UNITRON INSTRUMENT VISION 96 
Shore INSTRUMENT MFG. CO., INC. 
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BINOCULAR 
PHASE CONTRAST 


POLARIZING BMPE $490 


MICROSCOPE 


BIN NO: cl LAR 
INVERTED 
BMIC $609 


TRIAL 
AUTO-ILLUMINATION 
BMLU $425 


Photomicrography 
Set 


LABORATORY 


BINOCULAR 
PHASE- 
CAMERA- 
MICROSCOPE 
$1580 


Polaroid Land Camera 
Attachment 


STUDENT AUTO-ILLUMINATION 
MICROSCOPE 
MSA 


STEREOSCOPIC 
MICROSCOPE 
MSHL $267 


Please rush Microscope Catalog 


Nome_ 


Company. 
Address 


INSTRUMENTS FOR 
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DIELECTRIC MEASUREMENTS 


Type 
Dielectric Sample Holder 


Useful better than 100 Mc. Readily attaches 


bridges for precise dielectric measurement 


solid materials; virtually eliminates stray capaci- 
tance effects and lead impedance. Dielectric sample 
size standard ASTM 2-inch diameter disc. 

The Holder’s electrodes are ground optically 
flat and are circular. One electrode fixed, and the 
other driven precision micrometer screw for 
accurate determination electrode spacing. The 
drive automatically disengages when the electrodes 
come contact with the specimen, thus providing 
the same contact pressure all cases and preventing 
accidental damage. micrometer-driven vernier ca- 
pacitor with range provides accurate in- 
crements capacitance for measurements 
ASTM resonant-circuit methods. 


Type 
Dielectric Measuring Line $425 


Sample Dimensions: Accuracy and Range 


Length dependent upon K and frequency 


0250310 00 


2495 05605 
Faces wusT 


HOLE MUST BE 
ACCURATELY CONCENTRIC 
with 00 


tween 0 and 0.05 


Frequency Range: 


200 
Minimum: —— Mc 
VK 


Dielectric Constant (K): +2%% between | and 10 
Dissipation Factor +(5% 0.0001) be- 


90) 
Maximum: 5000 Mc or” 00. is smaller 


From 30c 100 
Type 1610-A2 Capacitance Measuring Assembly...$1875 


complete system for measuring capacitance from 100 1.15 
1150 frequencies 100 kc. Will measure capacitance 
small 0.1 using substitution methods. Accuracy, +0.1% using 
direct method, for substitution method. Dissipation-factor range, 
0.00002 0.56; accuracy, +2%. Assembly may also used with liquid- 
dielectric cells. 


Type 1610-AH Capacitance Measuring 


Can used from 0.1 with external generators. Range: direct 
method, 100 to 1150 uuf; substitution method, 0.1 to 1050 uuf. Accuracy 
and range same 1610-A2. 


For Measurements From 200 5000 


The Type 874-LM Dielectric Measuring Line... 


An air-dielectric, coaxial line whose field is sampled by 
electrostatic probe mounted movable carriage. 
Also shown driving oscillator (right), and Type 
DNT Detector assembly that made oscillator, 
mixer-rectifier, and combination i-f amplifier and null 
detector (left). 


Operation simple... 


cylindrical dielectric specimen fitted into the open 
end the line. The frequency the signal source driving 
the line adjusted until voltage minimum detected 
with the probe about centimeter away from the sample. 
Dielectric constant and dissipation factor are then quickly 
calculated from two simple algebraic expressions. 


Write For Complete Information 


GENERAL RADIO COMPANY 


NEW YORK, WOrth 4.2722 


District Office in Ridgefield, N. J 
Whitney 3.3140 


CHICAGO 
Oak Pork Abington 
Village 8-9400 


PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO 


HAncock 4-7419 


WEST CONCORD, MASSACHUSETTS 


LOS ANGELES IN CANADA 
Los Angeles Toronto 
HOllywood 9-6201 CHerry 6-2171 


Silver Spring Los Altos 
JUniper 5-1088 Whitecliff 8-8233 
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OLSEN Gives 
Your Choice 


HYDRAULIC LOADING 
SUPER 
UNIVERSAL TESTING MACHINES 
Indicating System 


Capacities from 30,000 
5,000,000 Ibs. 


Standard DeLuxe wide clear- 
ance models 


Write for Bulletin 47. 


ELECTRO-MECHANICAL LOADING 


UNIVERSAL TESTING MACHINES 
Positive, infinitely variable test- 


ing speeds maintained auto- 
matically under load 


Unlimited stroke 

100 ratio testing ranges 
(Up with model) 
Indicating System 


Capacities from 
500 400,000 Ibs. 


Two four screw design 
Write for Bulletin 54, 


Both these basic series—Super and offer 
the unmatched advantages the exclusive 
dicating change ranges under load, com- 
mon zero, color coded range identification, full 28-inch 
diameter dial with glare-free illumination, among other 
important features. Electronic recorders are available plus 
the largest selection strain instrumentation for producing 
stress-strain curves. 

Whether you choose Super you 
are sure foolproof accuracy, and simple, maintenance- 
free operation. 


TINIUS OLSEN 


TESTING MACHINE COMPANY 


2020 EASTON WILLOW GROVE, PA. 
Testing and Balancing Machines 
Visit Booths and ASTM Apparatus Exhibit 
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